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1. Introduction

This removal action work plan (RAWP) was prepared by Tetra Tech, Inc. (Tetra Tech)
on behalf of the U.S. Coast Guard (USCG) for the USCG Atwater Facility (Site) located
in Detroit, Michigan (see Figure 1 and Figure 2). It was prepared in accordance with
United States Environmental Protection Agency (USEPA) Guidance for Conducting
Non-Time-Critical Removal Actions Under CERCLA (Comprehensive Environmental
Response, Compensation and Liability Act) and Section 300.415 of the National Oil
and Hazardous Substances Pollution Contingency Plan (NCP), to address soil and
groundwater impacted by arsenic, lead, and polynuclear aromatic hydrocarbons
(PAHSs) at concentrations above Site-specific removal action objectives (RAQOS).

This RAWP is designed to be used in conjunction with other supporting documents,
including the Engineering Evaluation/Cost Analysis (EE/CA) (Tetra Tech, 2012b), the
project-specific Quality Assurance Project Plan (QAPP) (Tetra Tech, 2010), the QAPP
Addendum (Tetra Tech, 2011b), and the Field Sampling Plan (FSP) (Tetra Tech,
2011a). Because the removal action will require field screening and collecting removal
completion confirmation soil samples, this RAWP also contains some of the prescribed
elements of a FSP consistent with Section 300.410 of the NCP.

Additional information relevant to this RAWP provided in the EE/CA includes the
following:

e Site description and background information

e Source, nature, and extent of contamination and waste characterization
e Streamlined risk evaluation

e Applicable or relevant and appropriate requirements (ARARS)

¢ RAOs

e |dentification of removal action alternatives and selection of removal action as the
anticipated final remedy

Additional information relevant to this RAWP provided in the QAPP and QAPPA
includes the following:
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e Project Management and Objectives
e Measurement and Data Acquisition
e Assessment and Oversight

e Data Review

e Chain-of-Custody Forms

e Laboratory Quality Assurance Plans and Standard Operating Procedures (SOPs)

Laboratory Certifications

Additional information relevant to the RAWP provided in the FSP includes the
following:

e Removal Confirmation Sampling
e Sample Designation System

e Quality Assurance/Quality Control (QA/QC) Procedures
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2. Plan for Removal Action

The primary objective of the proposed removal action is to protect public health,
welfare, and the environment, thereby facilitating the transfer of the Site from the
federal inventory to be conveyed to the City of Detroit as part of the River Walk
Redevelopment project. It is the intent of USCG to conduct all response actions in a
manner consistent with the NCP and consistent with Section 120 of CERCLA. As
indicated in the EE/CA (Tetra Tech, 2012b), the contaminants of concern (COCs)
identified at the Site are arsenic, lead, and PAHSs in soil. As discussed in the EE/CA,
the USCG has selected RAOSs of 7.6 mg/kg for arsenic, 400 mg/kg for lead, and

2,000 pg/kg for benzo(a)pyrene equivalents (BaPEQs) based on the Michigan
Department of Environmental Quality (MDEQ) residential exposure criteria. The RAOs
for soil cleanup are expected to be protective of relevant exposure pathways for the
current and anticipated future land use of the Site. The COCs in soil at concentrations
above the RAOs have been defined horizontally and vertically as detailed in Section
2.2 of the EE/CA. (see Figure 3).

The Site monitoring wells from which groundwater samples have been collected are
shown on Figure 2. Groundwater detections and laboratory analytical reports can be
found in the Site Investigation (SI) Report (Tetra Tech, 2012a). Metals and PAHs have
been detected in groundwater samples. When detected, concentrations of each metal
and PAH were generally similar from well to well, although PAH concentrations in
monitoring well MWO02 were generally greater than in the other wells. For a given well,
the metal concentrations in the unfiltered sample were very similar to the
concentrations in the filtered sample, which indicates that the groundwater is relatively
free from suspended solids. Although a few PAHs and metals were identified as
COCs, all concentrations were usually less than the maximum contaminant levels
(MCLs), or where MCLs were not available, less than MDEQ risk-based screening
levels (RBSLs). It was concluded in the SI Report that because MCLs and RBSLs are
typically used as cleanup goals and because the shallow groundwater is an unlikely
source of drinking water at this site due to the City of Detroit's prohibition of drinking
water wells, active groundwater remediation will not be required.

As discussed in the EE/CA, chemical-specific, location-specific, and action-specific
federal statutes and regulations that are applicable or relevant and appropriate to the
planned removal action are identified in Table 1a, Table 1b, and Table 1c, respectively.
In addition, chemical-specific, location-specific, and action-specific federal and state
guidelines identified as to be considered (TBC) are also presented in Table 1a,

Table 1b, and Table 1c, respectively. Soil removal activities will be performed in
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accordance with the ARARs and with consideration to the TBC guidance, as described
in the following sections.

2.1 Soil Removal Activities

Due to the limited depth and extent of soil impacts, the USCG has determined that the
most cost-effective and protective remedy for the Site is removal and off-site disposal
of COCs-impacted soil impacted above the RAOs. Soils with COCs impacts
exceeding the RAOs are shown in Figure 3. Removal and off-site disposal of COCs-
impacted soil above the RAOs is consistent with Section 300.415 of the NCP and state
requirements for protecting public health, welfare, and the environment by:

e Preventing risk of human exposure through dermal contact, ingestion, or inhalation
of lead-impacted soil during future use of the Site or potential construction activities
on site.

The following is a detailed description of the proposed soil removal actions for the Site.
2.1.1 Site Access

The property is owned by the USCG and access is available through the USCG.

2.1.2 Site Preparation

The areas targeted for the proposed soil removal are identified on Figure 4. Prior to
beginning the soil removal action, the extent of each excavation will be measured and
marked with paint or stakes and survey tape. Work zones will be identified and
delineated as well as staging areas for vehicles and equipment. A plan for directly
loading and unloading trucks will be determined and appropriate traffic patterns
identified and marked. Finally, a decontamination station for equipment and vehicles
will be established outside the work zone.

2.1.2.1 Utility Clearance

In accordance with state law, the one-call utility location service (MISS DIG System,
Inc.) will be contacted at least three working days prior to the removal activities.
Available Site plans will be consulted to identify any existing utilities at the Site (see
Figure 2). Finally, a private utility locating firm may be contracted if needed to locate
and mark any utilities that have not been located with an acceptable degree of
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confidence. A record of the utility location efforts will be maintained by the oversight
contractor for the project files. The planned soil removal actions will proceed only
when all of these actions are complete and documented.

2.1.2.2 Historic Preservation

As described in the EE/CA, federal and state government records, including those of
the National Register of Historic Places and the Michigan State Historic Preservation
Office, were searched as a part of the Phase | ESA to determine if the Site had
historical or cultural significance. The subject property was not identified as a historical
or cultural site (Tetra Tech, 2002).

Prior to demolishing the former maintenance building and six-car garage, the USCG
contacted the State of Michigan Department of History, Arts, and Libraries, whose
Environmental Review Coordinator wrote on January 23, 2004 that “no historic
properties are affected within the area of potential effects of this undertaking”
(Appendix A).

The USCG determined that the Site has no culturally significant resources. No other
evaluation was performed, and the proposed removal action is not expected to affect
significant cultural or historical resources.

2.1.2.3 Endangered Species Act

As described in the EE/CA, federal and state government records were searched as a
part of the Phase | ESA to determine if there are any sensitive environmental areas of
significance associated with the Site, including Federal Lands Data (Tetra Tech, 2002).
No sensitive environmental areas were identified within 0.125- or one-mile of the
subject site.

Because of the limited habitat and urban location, no threatened or endangered
species are likely to be at the site and the removal action would not adversely affect
potential habitat for threatened or endangered species. Therefore, the proposed
removal action is not expected to pose a risk to potential habitat for threatened or
endangered species.
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2.1.2.4 Soil Erosion and Sedimentation Control

The relatively flat Site is predominantly covered with asphalt and concrete with a small
grassy area. Soil erosion and sedimentation control will be applied at the Site in
accordance with MDEQ Water Bureau Soil Erosion and Sedimentation Control
Program, Soil Erosion and Sedimentation Control Training Manual (MVDEQ, 2005)
and Wayne County Department of Public Services, Land Resource Management
Division, Permit Procedures for Soil Erosion and Sedimentation Control (Wayne
County, 2010). Because the remediation is under CERCLA authority, it will not be
necessary to obtain erosion and sedimentation control permits. However, the
applicable procedures required by MDEQ and Wayne County must be followed,
including preparation of an erosion and sediment control plan.

2.1.3 Site Restriction and Security

A fence with a locked gate is located along Atwater Street and a fence is located on the
eastern and western sides of the property to restrict access to the site. In the event
bystanders are observed approaching work areas or equipment, the oversight
contractor will immediately stop work and ask the bystanders to move out of the work
area. This will be done for the safety of potential bystanders as well as work crews.

2.1.4 Surface Debris Removal

Some surface debris is currently on the Site property in areas where soil excavation is
planned. The Site surface debris includes concrete, old tires, scrap metal, and a parts
cleaner. Prior to excavation, the Site surface debris will be removed by Tetra Tech,
Inc. and transported offsite for disposal and/or recycling.

2.1.5 Soil Removal

Soil impacted with COCs at concentrations above the RAOs will be excavated and
transported to an appropriately licensed and screened landfill for disposal. Site
characterization sampling indicates that the COC impacts at concentrations above the
RAO are confined to the near-surface soils approximately 0 to 5 feet below ground
surface (bgs) (See Figure 3). In the vicinity of MWO02 (see Figure 4), the depth of the
excavation will be extended approximately 2 feet below the water table to remove
contaminants in the smear zone in order to reduce organic contaminant concentrations
in the groundwater. Water will be allowed to drain back into the excavation. A liner will
be used on the ground to minimize surface contamination from the groundwater.
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Saturated soil will be mixed with the dry excavated soil to absorb free water. The
excavations will remove soil in approximately 1-foot depth increments down to the total
targeted depth in the areas of identified impact. The locations of proposed soil
excavations at the Site are illustrated on Figure 4.

Based on the Site characterization sampling summarized in Section 3 of the EE/CA
and on Figures 3 and 4, approximately 1,400 cubic yards of hon-hazardous soil will be
excavated and removed from the Site. These soils contain reported arsenic
concentrations of up to 24 mg/kg, lead concentrations of up to 2,400 mg/kg, and
benzo(a)pyrene concentrations of up to 4,510 pg/kg. The proposed soil excavations
are depicted on Figure 4. Soils removed from these areas will be directly loaded onto
trucks and transported in accordance with DOT regulations to the Veolia’s Arbor Hills
Landfill in Northville, Michigan for disposal as non-hazardous soil. As excavation
progresses, soil backfill material that is screened and certified as clean prior to use will
be brought to the Site, placed directly into the open portion of the excavation, and
compacted in place. Compaction will not be performed in areas if hand digging is
performed.

The backfill material will be compacted in accordance with the following USCG
compaction requirements. Immediately following the placing, the finished mixture will
be spread uniformly in a layer and brought to optimum moisture content. The loose
thickness and the surface of the layer shall be such that the specified density and the
required thickness shall be obtained after compaction. Compacting will be performed
with steel-faced, vibrating or pneumatic-tired rollers, or other suitable compacting
equipment or combinations thereof. Compacting will continue until the layer is
compacted through the full depth to a field density of at least 95 percent of the
maximum density at optimum moisture content tested in accordance with ASTM D
1556. In areas not accessible to rollers or compactors, compacting will be performed
with mechanical hand tampers. If the mixture is excessively moistened by rain it will be
aerated by blade graders, or other suitable equipment. Aeration will be performed until
the moisture content of the material is that needed to obtain the required density. The
surface of the layer will be finished by a combination of rolling and blading. Final
surface shall be smooth and free from waves, irregularities, and ruts or soft yielding
spots. In the field, proof rolling can be performed without field density testing.

In the excavation near MW02, the portion of the excavation below the water table will

be backfilled with 1 x 3 stone to minimize compaction requirements. A geotextile liner
will be placed over the stone before completing the backfill of the excavation.
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Based on results of the Site evaluation sampling described in the EE/CA, none of the
impacted soils on site were determined to be characteristically hazardous.

An excavator with a breaker attachment will be used to remove concrete surfaces and
to excavate soil. Four-axle lead dump trucks will be used to haul the concrete and soll
off site.

2.15.1 Field Screening

To guide the effective and complete removal of soil impacted by lead at concentrations
above the RAO, the removal oversight contractor will conduct field screening of soil
using an Innov-X™ DELTA Premium Environmental (Model DP-4000) X-ray
fluorescence (XRF) analyzer or equivalent. This model unit does not require
radioisotope operator certification nor does it pose a radiation hazard, as it operates
using a low power (4 Watt) excitation source consisting of an X-Ray tube with a gold
(Au) or Tantalum (Ta) anode target.

After the anticipated volume of impacted soil has been removed in areas where lead
concentrations exceeded the RAO, soil samples will be collected from the excavation
bottom and sidewalls in these areas for XRF analysis to help define the extent of the
excavations. Soil samples will be field screened according to the SOP for Innov-X™
DELTA Premium Environmental X-Ray Fluorescence Analyzer Sample Screening and
the USEPA Method 6200 Ex-situ Field Screening for Lead Using XRF provided in
Appendix C.

The portion of soil selected for field screening will be prepared by placing
approximately 8 ounces of soil into a disposable zip locking plastic bag. Any large
pieces of soil within the plastic bag will be broken into smaller pieces, and the soil will
be blended to form as homogeneous a mixture as is practical. The bagged samples
will be placed on a lead-free plastic work table prior to XRF screening. Each sample
will be screened by placing the XRF analyzer onto the sample for 120 seconds, or as
recommended by the manufacturer, to obtain comparable results among the samples.
A copy of the Innov-X™ DELTA Premium Environmental XRF analyzer instruments
specification sheet is included in Appendix C.

The XRF analyzer will be calibrated daily according to the project QAPP and calibration
results recorded in the field log book or on equipment calibration logs. XRF analyzer
results will be recorded in the field log book or on field data sheets in instrument units
that are equivalent to parts per million (parts per million, roughly equivalent to mg/kg).
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If field screening indicates lead concentrations at or above 300 mg/kg or arsenic
concentrations at or above 7.6 mg/kg, additional soil will be removed. The soil removal
will be terminated at each location when results of the field screening indicate lead
concentrations lower than 300 mg/kg and arsenic concentrations at or above

7.6 mg/kg. Once the soil removal is complete, confirmation soil samples will be
collected to confirm removal of impacted soil to the RAOs. If the laboratory analysis
indicates that a confirmatory sample exceeds the RAOs, additional excavation will be
necessary to remove the associated soils. After the re-excavation is completed, the
area will be re-sampled to verify that the RAOs are met. The sampling will be
conducted according to the procedures presented in Section 2.2.

2.1.5.2 Cultural Artifacts

Federal and state government records, including those of the National Register of
Historic Places and the Michigan State Historic Preservation Office (SHPO), were
searched as a part of the Phase | ESA to determine if the Site had historical or cultural
significance. The subject property was not identified as a historical or cultural site
(Tetra Tech, 2002). The USCG determined that the Site has no culturally significant
resources. No other evaluation was performed, and the proposed removal action is
not expected to affect significant cultural or historical resources.

However, in the event that objects of potential historical significance are encountered,
the excavation oversight contractor will stop the removal action and contact the USCG
and Michigan SHPO to discuss the findings. A field determination will be made based
on discussions between the involved parties as to the significance of the findings, and
the planned actions will be communicated to the USCG and Michigan SHPO prior to
proceeding with the soil removal.

2.1.5.3 Soil Transport and Disposal Management

The impacted soil will be live-loaded into trucks or drums during the removal action to
minimize the need for stockpiling of soils. All non-hazardous waste will be sent to a
local or intrastate disposal facility if possible. Debris will be removed and transported
offsite for disposal preferably by recycling. Non-hazardous waste soils will be
transported by the removal contractor to the Veolia’'s Arbor Hills Landfill in Northville,
Michigan for disposal. Trucks are not required to be placarded and drums are not
required to be labeled in accordance with DOT regulations. The trucks will follow a
prescribed transportation route to the appropriate disposal facility.
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The USCG will review, approve, and sign all waste profile and non-hazardous waste
shipping documents prior to the shipment of soil from the Site. The oversight
contractor, Tetra Tech, will obtain weight tickets, tare/gross weight slips, and non-
hazardous waste shipping documents from each truckload of non-hazardous waste soil
transported from the Site. The volume of material removed from the Site will be
recorded in the field log book in accordance with the QAPP. Certificates of disposal
will be obtained from the disposal facilities. Copies of all transport and disposal
documentation will be provided in the removal action completion report and will be kept
on file by the USCG for a period of 3 years.

2.1.6 Shoring and Dewatering

Because the excavations are not expected to exceed 5 feet bgs, or below the water
table in most areas, and only two feet below the water table near well MW02, no
shoring or dewatering measures are anticipated to be needed. As reported in the SI
Report, the depth to groundwater is approximately 5 feet bgs (Tetra Tech, 2012a).
Therefore, excavation dewatering is not anticipated to be required.

2.1.7 Air Monitoring

Air monitoring will be performed and documented throughout the entire soil removal
action due to the toxicity of the COCs in dust. Air quality will be continuously monitored
with a particulate meter within the work zone according to the contractor Health and
Safety Plan (HASP) provided in Appendix D using a particulate meter to monitor
worker exposure to airborne particulate concentrations.

Air quality will be continuously monitored at each of the air monitoring stations, and
measurements of total particulate concentration, as well as date, time, and wind
direction, will be recorded on air monitoring logs or in the field log book. The frequency
of the monitoring at each station will depend on the activities being conducted and the
predominant wind direction. If the action levels identified in the HASP are exceeded,
the oversight contractor will immediately stop work and establish a plan for reducing
the dust emissions at the Site.

2.1.8 Dust Suppression
Due to the shallow depths of the proposed excavations (2.5 to 5 feet bgs) and the

limited lateral extent of these excavations, dust problems are not anticipated during soil
removal activities. However, if the action levels defined in the HASP (Appendix D) are
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exceeded at any time, work will be stopped and dust suppression measures will be
evaluated. These measures may include, but are not limited to, spraying the
excavations lightly with clean water to minimize dust emissions. Water will be supplied
by a water truck.

2.2 Confirmation Sampling

Removal confirmation samples will be collected following the soil removal action using
the “biased” sampling approach as described in the Section 4 of the FSP Soil and
Groundwater (Tetra Tech, 2011a). There are eight excavations totaling approximately
8,400 square feet of floor space and approximately 850 linear feet of side walls.
Confirmation sidewall and bottom samples will be collected from each excavation in
accordance with the biased sampling approach defined in Section 4 of the FSP. A
total of 43 confirmation samples are anticipated to be collected (Figure 6). If any
confirmation samples are reported to contain concentrations of a COC above the RAO,
over-excavation will be performed in those areas and additional confirmation samples
collected as described in Section 4.3 of the FSP until the RAO is achieved in each
area.

Confirmation samples will be collected in laboratory-provided containers using a
decontaminated stainless steel scoop or shovel according to the SOP for Soil
Sampling provided in Appendix B. Sample containers will be labeled with the sample
location identification, date of sample collection, and intended analysis. Sample
nomenclature is described in Section 8.2 of the FSP. The samples will be immediately
placed on ice in a cooler awaiting transport to the laboratory by courier.

Samples will be submitted to Trimatrix Laboratories, Inc. located in Grand Rapids,
Michigan for analysis of total arsenic, lead, and PAHSs in accordance with the QAPP.
Laboratory results will be reported on a dry weight basis. Chain-of-custody protocol will
be documented and strictly adhered to in accordance with the QAPP. Appropriate
QA/QC samples will be collected in accordance with the QAPP and FSP for the Site.
Full Contract Laboratory Program (CLP)-type (Level 3) analytical reporting and
validation will be requested for all removal confirmation samples collected from
excavation side walls and bottoms.

Based on the limited depth and extent of impacted soil at concentrations above the
RAOs, 43 confirmation samples are expected to be sufficient to definitively
demonstrate effective and complete removal of impacted soil at concentrations above
the RAO. If the excavations are expanded based on field screening results, the
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appropriate number of confirmation samples will be recalculated in accordance with the
approach outlined in the FSP based on the final size of each excavation and the
appropriate number of confirmation samples collected.

Confirmation samples will be analyzed for arsenic, lead, and PAHs. Confirmation
sampling is based on two bottom samples per 1,000 square feet, and side wall
samples at a rate of one sample per 25 linear feet with a minimum of one sample per
wall. Confirmation samples have a 24-hour turnaround time.

The depths and lateral extents of removal areas where soil impacted with arsenic and
lead was found at concentrations above the RAOs will be determined by results of the
field screening. Bottom and sidewall samples will first be field screened using the XRF
analyzer. If XRF field screening results indicate potential impacts (i.e., results greater
than 300 mg/kg lead or 7.6 mg/kg arsenic), additional soil will be removed and
subsequent bottom and side wall samples collected as described above. If results of
the field screening are lower than the RAOs, the samples will be sent to the laboratory
for confirmatory analysis.

2.3 Decontamination Procedures

Equipment in contact with the impacted soil or a significant amount of dust will be
decontaminated according to the SOP in Appendix B. Reusable equipment used for
soil sampling will be scrubbed using a solution of detergent and distilled water and
double-rinsed in distilled water. Decontamination water will be containerized in an
appropriately labeled DOT-approved 55-gallon drum, and a composite sample of the
contents will be collected for waste characterization analysis. The drum will be
securely sealed and remain at the work site pending receipt of laboratory results upon
which the waste will be properly disposed at an appropriately licensed facility.

2.4 Site Restoration
The excavation will be filled with clean soil to match the existing grade. Based on the
estimated volume of soil to be removed from the Site, approximately 1,300 cubic yards

of clean material will be used to regrade the areas of excavation. The fill will be
covered with grass seed to revegetate the ground surface.

111213/P

Removal Action Work
Plan

USCG Atwater Facility
Detroit, Michigan

12



Removal Action Work
Plan

USCG Atwater Facility
Detroit, Michigan

2.5 Site Survey

The final excavation limits and locations of confirmation samples will be surveyed using
a global positioning system unit according to the SOP in Appendix B. The names and
locations of survey points will also be recorded in the field log book. The survey data
will be used to update the Site figures following the removal action.

2.6 Monitoring Well Installation

Following the soil removal and site restoration, two of the monitoring wells (MWO01 and
MWO02) abandoned during excavation will be replaced. The new wells shall be located
within 5 feet of the original locations.

Permanent monitoring wells will be installed by a HSA drilling rig or equivalent. Each
well shall be 13 feet deep. Permanent monitoring wells will be constructed of 2-inch
ID, schedule 40 PVC, flush-joint riser pipe, and a 10-foot long flush-joint, factory slotted
well screen with end cap. The well screen will have a slot size of 0.01 inches (10 slot).
Each section of well screen and riser shall be National Sanitation Foundation (NSF)
approved and meet ASTM Standard A312-86a.

A silica sand pack (No. 10 to 20 U.S. Standard Sieve size) will be placed from the base
of the screen to 2 to 3 feet above the top of the screen. Pure sodium bentonite pellets
or chips will be installed above the sand pack to within one foot of the ground surface
and allowed to hydrate in accordance with the manufacturer’s recommendations. Care
shall be taken during installation of the backfill materials to reduce the potential for
bridging. The augers shall be pulled up slowly as the materials are allowed to settle.
The depths of backfill materials will be constantly monitored during the well installation
process by means of a weighted, stainless steel or fiberglass tape.

The driller will prepare a separate well construction log for each monitoring well to be
submitted to the site geologist prior to the completion of field activities.

Once the monitoring well is constructed, a flush mount cover (a minimum 6-inch round
security vault provided with sealing gasket to reduce the amount of water infiltration)
will be cemented in place around the well. The concrete pads will be constructed
around each cover with conventional Type 1 Portland cement flush with the ground
surface and will measure 2 feet by 2 feet with a thickness of 6 inches. The flush
mounted bolted cover will be completed level with existing grade. A locking “J-plug
type” cap will be placed and secured on top of each well riser pipe to protect it from
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tampering/opening. To maintain well security, the wells will be locked using locks that
are keyed alike.

Monitoring wells will be developed no sooner than 24 hours after well installation.
Wells will be developed by bailing and surging, and/or by pumping, as determined by
the field geologist. The wells will be developed until the discharge water is visibly clear
or as determined by the field geologist (approximately 1 hour per well).

The drilling cuttings and decontamination fluids accumulated during drilling activities
will be containerized in new steel 55 gallon drums (UN 1A2/Y 1.4/100). The drums
shall include the barrel, a lid with a rubber gasket, a collar, and a bolt. IDW will be
disposed of off-site.

A Michigan-licensed surveyor will survey the new monitoring wells. Horizontal
locations for the monitoring wells will be surveyed to the Michigan State Plane
Coordinate System to the nearest 0.10 foot. The vertical accuracy of the monitoring
wells will be surveyed to within 0.10 foot.

2.7 Monitoring Well Sampling

Four quarters of groundwater sampling will be conducted from monitoring wells MWO01,
MWO02, and MW04, beginning approximately two weeks after the new wells are
installed and developed. Groundwater samples will be analyzed at a laboratory for
PAHSs, total metals, and dissolved metals, according to the Field Sampling Plan
(Revision 3.0) for Site Evaluation — Groundwater and Soil (Tetra Tech, 2011).

To further evaluate biological degradation, groundwater water samples will also be
analyzed using field analysis kits for alkalinity, carbon dioxide, ferrous iron, dissolved
oxygen, sulfide, and sulfate and will be analyzed using field meters for pH and
oxidation-reduction potential.

Purge water will be containerized in new steel 55 gallon drums (UN 1A2/Y 1.4/100).
The drums shall include the barrel, a lid with a rubber gasket, a collar, and a bolt. IDW

will be disposed of off-site.

The groundwater results will be compared to the following criteria:
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Chemical of Concern

Criteria, pg/L

Total Metals

Arsenic 10
Barium 2,000
Cadmium 5
Chromium 100
Copper 1,000
Lead 2
Selenium 50
Zinc 2,400
Polynuclear Aromatic Hydrocarbons
2-Methylnaphthalene 260
Acenaphthene 1,300
Acenaphthylene 52
Anthracene 43
Benzo(a)Anthracene 2
Benzo(a)Pyrene 0.2 (MCL)
Benzo(b)Fluoranthene 15
Benzo(k)Fluoranthene 1
Chrysene 1.6
Dibenzo(a,h)Anthracene 2
Fluoranthene 210
Fluorene 880
Indeno(1,2,3-cd)Pyrene 2
Naphthalene 520
Phenanthrene 52
Pyrene 140

All values are Michigan Residential RBSLs unless noted.
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3. Contractor Selection

Tetra Tech will serve as the oversight contractor for the soil removal action. Qualified
subcontractors for the excavation, transport, and disposal of soil and laboratory
analysis for this project have been identified based on predetermined qualifications.
Sufficient resources are anticipated for the timely and cost-effective implementation of
this RAWP. A project organizational chart and contact information for project
personnel are provided in the QAPP.
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4. Documentation and Report Preparation

The oversight contractor, Tetra Tech, will oversee the removal action subcontractor,
perform the confirmation sampling activities, and document these activities. The
documentation will include confirmation sample data, chain-of-custody forms,
manifests, dimensions of the soil excavations, volumes of soil removed, sampling and
analytical procedures, and excavation procedures. Site activities will be recorded in a
field log book and on appropriate log forms as needed. Photographic documentation
of the removal action and confirmation sampling will also be performed by the oversight
contractor. Upon completion of the removal action and confirmation sampling
activities, the oversight contractor will prepare a Removal Action Completion Report.
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5. Schedule

The USCG intends to proceed with the proposed soil removal action upon receipt of
USEPA concurrence that the actions taken by the USCG, including the EE/CA, this
RAWP, and the QAPP, are consistent with the NCP. As described in the EE/CA, the

EE/CA and the RAWP will be made available for public review for a period of 30 days.

It is the goal of the USCG to be completed with the soil removal action by May 21,
2013. A project schedule is provided in Table 2.
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Table la. Potential Federal and State Chemical-Specific Applicable or Relevant and Appropriate Requirements and To Be Considered Guidance, United States Coast Guard Atwater Facility, Detroit, Michigan

Page 1 of 8

Constituent of Concern and
Media

Authority

Act

Statute, Regulation, Administrative Code, or Guidance Document

Status

Synopsis of Requirement, Criteria, or Guidance

PAHSs, Arsenic, and/or Lead in Soil

Federal Advisories,
Guidance, and
Training Material.

NA Recommendations of the Technical Review Workgroup (TRW) for To Be Considered. |This is non-promulgated guidance that describes a methodology for assessing risks associated with non-
Lead for an Interim Approach to Assessing Risks Associated with residential adult exposures to lead in soil.
Adult Exposures to Lead in Soil.
Technical Review Workgroup for Lead (TRW), Washington, D.C.
(United States Environmental Protection Agency 1996.)
USEPA Technical Working Group for Lead 1996
NA United States Environmental Protection Agency (USEPA) Integrated To Be Considered. |These values are non-promulgated models used to assess risks associated with lead.
Exposure Uptake Biokinetic (IEUBK) Model for lead.
And Adult Lead Models (ALM).
IEUBK and ALM Models
NA To Be Considered. |These are guidance values used to evaluate the potential carcinogenic hazard caused by exposure to
contaminants. Were used to compute the individual incremental cancer risk resulting from exposure to
EPA Human Health Assessment Cancer Slope Factors (CSFs) carcinogenic contaminants in site media.
NA Reference Dose (RfD) To Be Considered. |Guidance used to compute human health hazard resulting from exposure to non-carcinogens in site media.
Were used to calculate potential non-carcinogenic hazards caused by exposure to contaminants.
NA Guidelines for Carcinogen Risk Assessment  EPA/630/P-03/001F To Be Considered. |Guidance for assessing cancer risk. Were used to calculate potential carcinogenic risks caused by exposure to
(March 2005) contaminants.
NA Supplemental Guidance for Assessing Susceptibility from Early-Life To Be Considered. |Guidance of assessing cancer risks to children. Were used to calculate potential carcinogenic risks to children

Exposure to Carcinogens EPA/630/R-03/003F (March 2005)

caused by exposure to contaminants.

State Requirements
and/or Criteria.

Natural Resources
Environmental Protection
Act of 1994, Public Act 451
as amended (NREPA)

Michigan Compiled Law 324, Part 201, Michigan Administrative Code
(MAC) Rules 299.5706, 299.5707, 299.5718 through 299.5726,
299.5732, 299.5746, 299.5748, 299.5750, and 299.5752.

MAC Rules for Part 201

Relevant and
Appropriate.

These are promulgated statues and rules associated with cleanup criteria. See Table 2 in the MAC Rules for
Generic Criteria and Screening Levels for each land use category. Only Residential exposure values are
relevant and appropriate.

State Advisories,
Guidance, and
Training Material.

NA Michigan Department of Environmental Quality (MDEQ) Remediation To Be Considered. |This document is a non-promulgated memorandum prepared by the MDEQ to provide guidance on satisfying the
and Redevelopment Divisions (RRD) Operational Memorandum cleanup criteria requirements under NREPA Part 201; it defines land-use categories and provides updated and
Number 1 (Part 201 Cleanup Criteria). interim cleanup criteria and screening levels. The attachments to the operational memorandum provide technical
support documentation for the chemical physical data and algorithms used to calculate the criteria.
MDEQ RRD Op Memo 1
NA MDEQ RRD Operational Memorandum Number 2 (Part 201Sampling To Be Considered. |This document is a non-promulgated memorandum prepared by the MDEQ to provide guidance on target

and Analysis Guidance).

MDEQ RRD Op Memo 2

detection limits and designated analytical methods; soil leaching methods; sample preservation; sampling,
handling, and holding times; and the collection of samples for comparison to generic Criteria



http://www.epa.gov/superfund/lead/products/adultpb.pdf
http://www.epa.gov/superfund/health/contaminants/lead/products.htm
http://www.state.mi.us/orr/emi/admincode.asp?AdminCode=Single&Admin_Num=29905701&Dpt=EQ&RngHigh
http://www.deq.state.mi.us/documents/deq-rrd-OpMemo_1.pdf
http://www.deq.state.mi.us/documents/deq-rrd-OpMemo_2.pdf
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Table la. Potential Federal and State Chemical-Specific Applicable or Relevant and Appropriate Requirements and To Be Considered Guidance, United States Coast Guard Atwater Facility, Detroit, Michigan

Constituent of Concern and

Media Authority Act Statute, Regulation, Administrative Code, or Guidance Document Status Synopsis of Requirement, Criteria, or Guidance
PAHSs, Arsenic, and/or Lead in Air |Federal Regulatory Clean Air Act (CAA) 42 USC 7409 Applicable. These rules establish emissions limits for lead and describe test methods and procedures to determine
Requirement and/or emissions. The national primary and secondary ambient air quality standards for lead and its compounds,
Criteria. measured as elemental lead by a reference method based on Appendix G to 40 CFR 50, or by an equivalent
method, are 1.5 micrograms per cubic meter (ug/m°), maximum arithmetic mean averaged over a calendar
quarter. There are no ambient air quality standards for PAHs and arsenic.
42 USC 7409
40 CFR 50.12 and Appendix G to Part 50.
40 CFR 50.12
Appendix G to Part 50
Federal Advisories, NA None. None. None.
Guidance, and
Training Material.
State Regulatory NA Michigan Air Pollution Control Rules Part 2. Air Use Approval Applicable. Establishes exemption from permit to install for emission units with limited emissions. Establishes thresholds and
Requirement and/or Exemptions R336.1290. limits by pollutant type and recordkeeping requirements.
Criteria.
Part 2 Air Use AgprovaI_Exemptions
State Advisories and |NA None. None. None.

Guidance.

PAHs, Arsenic, and/or Lead in
Water (Groundwater and Surface
Water)

Federal Regulatory
Requirement and/or
Criteria.

Safe Drinking Water Act
(SDWA)

Act 399 of 1976 (SDWA)

42 USC Chapter 6A Public Health Section 300g.

42 USC 300g

National Primary Drinking Water Standards-Maximum Contaminant

Levels (MCLs) (40 CFR 141).

40 CFR 141

Relevant and
Appropriate.

MCLs have been promulgated for a number of common organic and inorganic contaminants. These levels
regulate the concentration of contaminants in public drinking water supplies based on health effects and technical
capabilities. MCLs may also be considered relevant and appropriate for groundwater aquifers potentially used for
drinking water sources. The MCL for benzo(a)pyrene is 0.0002 milligrams per liter (mg/L). The MCL for arsenic in
drinking water is 0.010 mg/L. The MCL for lead in drinking water is 0.015 mg/L.

State Regulatory
Requirement.

NREPA, Act 451 of 1994

Michigan Compiled Laws Chapter 324, Part 201.

MAC Rules, Groundwater Clean-up Criteria.

R299.5706, R299.5708, R299.5709, R299.5710. R299.5712,
R299.5716, R299.5730, R299.5732, and R299.5744.

MAC Part 201 Rules

Relevant and
Appropriate.

See Tablel in the MAC Part 201 Rules for Generic Criteria and Screening Levels. These values were only used
in absence of MCLs. Only the reseidential exposure values are relevant and appropriate.



http://www.access.gpo.gov/uscode/title42/chapter85_subchapteri_parta_.html
http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=0cc3e927b96392eaf5087cb9d9aa9f24&rgn=div8&view=text&node=40:2.0.1.1.1.0.1.12&idno=40
http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr;sid=8d764c25d1dffe96f0d6b6fe9e0ea522;rgn=div5;view=text;node=40%3A2.0.1.1.1;idno=40;cc=ecfr
http://www.deq.state.mi.us/apcrats/deq-aqd-air-rules-apc-part2.htm
http://www.access.gpo.gov/uscode/title42/chapter6a_subchapterxii_partb_.html
http://www.access.gpo.gov/nara/cfr/waisidx_03/40cfr141_03.html
http://www.state.mi.us/orr/emi/admincode.asp?AdminCode=Single&Admin_Num=29905701&Dpt=EQ&RngHigh
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Constituent of Concern and
Media

PAHSs, Arsenic, and/or Lead in
Water (Groundwater and Surface
Water)

Continued

Authority

Act

Statute, Regulation, Administrative Code, or Guidance Document

Status

Synopsis of Requirement, Criteria, or Guidance

State Advisories, NA RRD Operational Memorandum Number 1 (Part 201 Cleanup To be Considered. |This document is a non-promulgated memorandum prepared by the MDEQ to provide guidance on satisfying the
Guidance, and Criteria). cleanup criteria requirements under NREPA Part 201; it defines land-use categories and provides updated and
Training Material. interim cleanup criteria and screening levels. The attachments to the operational memorandum provide technical
support documentation for the chemical/physical data and algorithms used to calculate the criteria.
MDEQ RRD Op Memo 1
NA MDEQ RRD Operational Memorandum Number 2 (Part 201 Sampling To be Considered. |This document is a non-promulgated memorandum prepared by the MDEQ to provide guidance on target

and Analysis Guidance).

MDEQ RRD Op Memo 2

detection limits and designated analytical methods; soil leaching methods; sample preservation; sampling, and
handling and holding times; and the collection of samples for comparison to generic criteria.

Notes:

NA Not Applicable.


http://www.deq.state.mi.us/documents/deq-rrd-OpMemo_1.pdf
http://www.deq.state.mi.us/documents/deq-rrd-OpMemo_2.pdf
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Table 1b. Potential Location-Specific Applicable or Relevant and Appropriate Requirements and To Be Considered Requirements, United States Coast Guard Atwater Facility, Detroit, Michigan

Location
Authority Act Statute, Regulation, Administrative Code, or Guidance Document Status Synopsis of Requirement, Criteria, or Guidance
Within or directly adjacent to a Federal Regulatory None. None. None. None.
protected coastal area or wetland; |Requirement.
Federally owned property;
Registered National Historic Site;
Within or directly adjacent to a
wildlife refuge; Within or directly
adjacent to Habitat for Endangered
or Threatened Species; Within or
directly adjacent to stop-over for
migratory birds.
Federal Advisories, None. None. None. None.
Guidance, and
Training Material.
Activities near Great Lakes State Regulatory NREPA Part 323, Shorelands Protection and Management, of the Natural Relevant and Regulates the alteration of the soil and vegetation within a great Lakes shoreland environmental area without a
Shorelines Requirement and/or Resources and Environmental Protection Act, 1994 PA 451, as Appropriate permit. Regulates activities in high-risk erosion areas and flood risk areas (administered by local units of
Criteria.- Land and amended (NREPA). (MCL 324.32301, et seq.) government through the federal flood insurance program) as well as environmental areas. May be applied to
Water Management environmental sites of contamination that may affect the protection and management of Great Lake shoreland
Division Michigan Administrative Code: areas.
R 281.21, et. seq.
Formerly Know as Act 245 (1970)
Within or directly adjacent to NREPA. Michigan Compiled Law 324 Part 365 Endangered Species Protection Relevant and The department may establish programs, including acquisition of land or aquatic habitat, as is considered
Habitat for Endangered or - Programs; cooperative agreements (Section 324.36504). Appropriate. necessary for the management of endangered or threatened species. The rules list the specific land and aquatic
Threatened Species habit. No endangered or threatened species are likely to inhabit the site.
Part 365 Section 324.36504
MAC R322.2.1 through 322.73.1
R322.2.1 - 322.73.1
NREPA. Michigan Compiled Law 324 Part 365 Endangered Species Protection Relevant and Actions taken or funded involving the transport and possession of endangered or threatened species are
— Prohibitions; exceptions (Section 324.36505). Appropriate. unlawful.
Part 365 Section 324.36505
State Advisories, None. None. None. None.

Guidance, and
Training Material.



http://www.legislature.mi.gov/(S(ku122i55c4xxszrxe3yiw555))/mileg.aspx?page=getObject&objectName=mcl-324-36504
http://www.state.mi.us/orr/emi/admincode.asp?AdminCode=Single&Admin_Num=32200002001&Dpt=NR&RngHigh
http://www.legislature.mi.gov/(S(ku122i55c4xxszrxe3yiw555))/mileg.aspx?page=getObject&objectName=mcl-324-36505
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Action Authority Act or Statute Regulation, Administrative Code, or Guidance Document Status Synopsis
Excavation of contaminated soil Federal Regulatory Comprehensive Federal Facilities 42 United States Code (USC) 9620 Applicable. These rules require notifications related to hazardous substances prior to the sale or transfer of real property
and monitoring or remediation Requirement. Environmental Response, owned by the federal government. This is applicable if a property with residual contamination is transferred.
related to impacts to groundwater. Compensation and Liability
Act (CERCLA),
as amended by the 1986 |42 USC 9620
Superfund Amendments
and Reauthorization Act
(SARA).
Reporting Hazardous Substance Activity When Selling or Transferring
Federal Real Property (Title 40 Code of Federal Regulations [CFR]
373)
40 CFR 373
CERCLA as amended by |National Contingency Plan (42 USC 9605). Applicable. These promulgated rules require performing a Removal Site Evaluation and a Removal Action including
the 1986 SARA. preparing certain documents (a Quality Assurance Project Plan [QAPP], a field sampling plan [FSP], and an
engineering evaluation and cost assessment [EE/CA]), considering federal and state ARARS, soliciting
community involvement, and providing notifications prior to the removal action.
42 USC 9605
National Contingency Plan (40 CFR Section 300.400 through
300.415).
40 CER 300
Executive Order 12580 of |Executive Order 12580- Superfund Implementation Applicable. The Executive Order provides federal agencies, including the United States Coast Guard, the authority to carry
January 23, 1987, out their CERLCA responsibilities under the National Contingency Plan as a lead agency.
Superfund Implementation.
Executive Order 12580
Resource Conservation Identification and Listing of Hazardous Waste 42 USC 6921. Applicable. These regulations establish requirements for identifying any hazardous wastes that may be generated in the
and Recovery Act of 1976 course of the Removal action. No wastes are anticipated to be hazardous.
(RCRA).
42 USC 6921
Identification and Listing of Hazardous Waste (40 CFR 261).
40 CFR 261
Land Disposal Restrictions 40 Part 268.
40 CFR 268
RCRA. Standards Applicable to Generators of Hazardous Waste 42 USC Applicable. These regulations establish requirements for the on-site management of any hazardous wastes that may be
6922. generated in the course of the removal action. No wastes are anticipated to be hazardous.
42 USC 6922
Standards Applicable to Generators of Hazardous Waste (40 CFR
262).
40 CFR 262
Standards Applicable to Transporters of Hazardous Waste (40 CFR
263).
40 CFR 263
RCRA. Standards Applicable to Generators of Hazardous Waste. Applicable. These regulations establish requirements for the off-site transportation of any hazardous wastes that may be

(42 USC 6923).
42 USC 6921

Standards Applicable to Transporters of Hazardous Waste (40 CFR
263).
40 CFR 263

Standards for Universal Waste Management (40 CFR 273).
40 CFR 273

generated in the course of the removal action. No wastes are anticipated to be hazardous.



http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=browse_usc&docid=Cite:+42USC9620
http://www.access.gpo.gov/nara/cfr/waisidx_07/40cfr373_07.html
http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=browse_usc&docid=Cite:+42USC9605
http://www.access.gpo.gov/nara/cfr/waisidx_00/40cfr300_00.html
http://www.archives.gov/federal-register/codification/executive-order/12580.html
http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=browse_usc&docid=Cite:+42USC6921
http://www.access.gpo.gov/nara/cfr/waisidx_07/40cfr261_07.html
http://www.access.gpo.gov/nara/cfr/waisidx_07/40cfr268_07.html
http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=browse_usc&docid=Cite:+42USC6922
http://www.access.gpo.gov/nara/cfr/waisidx_07/40cfr262_07.html
http://www.access.gpo.gov/nara/cfr/waisidx_05/40cfr263_05.html
http://www.access.gpo.gov/nara/cfr/waisidx_05/40cfr263_05.html
http://www.access.gpo.gov/nara/cfr/waisidx_07/40cfr263_07.html
http://www.access.gpo.gov/nara/cfr/waisidx_05/40cfr273_05.html
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Table 1c. Potential Action-Specific Applicable or Relevant and Appropriate Requirements and To Be Considered Requirements, United States Coast Guard Atwater Facility, Detroit, Michigan

Action

Authority

Act or Statute

Regulation, Administrative Code, or Guidance Document

Status

Synopsis

Excavation of contaminated soil

and monitoring or remediation

related to impacts to groundwater.

Hazardous Materials
Transport Act (HMTA) as
Amended by the Hazardous
Materials Transport
Uniform Safety Act of 1990.

Transportation of Hazardous Materials (49 USC 5101-5127).

49 USC Chapter 51

Hazardous Materials Regulations -
General Information, Regulations and Definitions (49 CFR 171).

49 CFR 171

Hazardous Materials Regulations -

Hazardous materials table, special provisions, hazardous materials
communications, emergency response information, and training
requirements (49 CFR 172).

49 CFR 172

Hazardous Materials Regulations

Shippers — General Requirements for Shipments and Packages (49
CFR 173) 49 CFR 173

Applicable.

These regulations establish requirements for the off-site transportation of any hazardous wastes that may be
generated in the course of the remedial action. No wastes are anticipated to be hazardous.

Clean Air Act of 1970.

National primary and secondary ambient air quality standards 42 USC
7409.

42 USC 7409
National Primary and Secondary Ambient Air Quality Standards (40

CFR 50)
40 CFR 50

Applicable.

Engineering controls are required to reduce emissions associated with excavation and transportation, as needed,
to maintain ambient air quality standards.

Clean Water Act (CWA).

Water Pollution Prevention and Control, Standards and Enforcement,
33 USC 1313 through 1314.

USC 33

National Pollution Discharge Elimination System (NPDES) (40 CFR
122 — 125).
40 CFR Parts 122-125

Applicable.

This regulation establishes requirements for storm-water discharges associated with industrial activity, including
waste disposal areas. Soil remediation may require consideration of storm-water regulations.

Occupational Safety &
Health Administration Act
(OSHA) of 1970.

Occupational Safety & Health Administration Act (Public Law 91-596
84 STAT. 1590).

PL 91-596 OSHA

Occupational Safety & Health Administration (29 CFR 1910).
29 CFR 1910

Applicable.

These regulations specify requirements for health and safety protection for workers potentially exposed to
contaminants during hazardous waste site remediation.

OSHA.

Occupational Safety & Health Administration Act (Public Law 91-596
84 STAT. 1590).
PL 91-596 OSHA ACT

Occupational Safety & Health Administration (29 CFR 1926).
29 CFR 1926

Applicable.

These regulations specify requirements for health and safety protection for workers at construction sites.



http://www.access.gpo.gov/uscode/title49/subtitleiii_chapter51_.html
http://www.access.gpo.gov/nara/cfr/waisidx_07/49cfr171_07.html
http://www.access.gpo.gov/nara/cfr/waisidx_07/49cfr172_07.html
http://www.access.gpo.gov/nara/cfr/waisidx_07/49cfr172_07.html
http://www.access.gpo.gov/nara/cfr/waisidx_07/49cfr172_07.html
http://www.access.gpo.gov/nara/cfr/waisidx_07/49cfr172_07.html
http://www.access.gpo.gov/nara/cfr/waisidx_07/49cfr173_07.html
http://www.access.gpo.gov/nara/cfr/waisidx_07/49cfr173_07.html
http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=browse_usc&docid=Cite:+42USC7409
http://www.access.gpo.gov/nara/cfr/waisidx_07/40cfr50_07.html
http://www.access.gpo.gov/uscode/title33/chapter26_subchapteriii_.html
http://www.access.gpo.gov/nara/cfr/waisidx_07/40cfrv21_07.html
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_id=2743&p_table=OSHACT
http://www.access.gpo.gov/nara/cfr/waisidx_07/29cfr1910_07.html
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_id=2743&p_table=OSHACT
http://www.access.gpo.gov/nara/cfr/waisidx_07/29cfr1926_07.html
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Table 1c. Potential Action-Specific Applicable or Relevant and Appropriate Requirements and To Be Considered Requirements, United States Coast Guard Atwater Facility, Detroit, Michigan

Action

Authority

Act or Statute

Regulation, Administrative Code, or Guidance Document

Status

Synopsis

Excavation of contaminated soil
and monitoring or remediation
related to impacts to groundwater.

State Regulatory
Requirement.

Natural Resources
Environmental Protection
Act of 1994, Public Act 451
as amended (NREPA).

Soil Conservation, Erosion, and Sedimentation Control Part 91
Michigan Administrative Code (MAC) R323.1702(1), R323.1709 (2),
R323.1709 (3), R323.1709 (4), R323.1709 (5).

Part 91

Relevant and
Appropriate.

These regulations specify requirements for earth change actions including erosion and sedimentation control
measures that will effectively reduce accelerated soil erosion and resulting sedimentation. These regulations
require the construction of temporary or permanent control measures to remove sediment from run-off water
before it leaves the site.

NREPA. Michigan Compiled Law 324, Part 55 Section 324.5524 Air Pollution Relevant and These promulgated statues and rules are associated with fugitive dust emissions. Dust from excavations and
Control. Appropriate. handling will be controlled using measures such as water sprays.
MCL 324 Part 55
MAC Air Pollution Control Rules 336.1370 through 336.1374.
Michigan Air Pollution Control Rules
NREPA. Michigan Compiled Law 324, Part 111 Hazardous Waste Relevant and Defines hazardous waste and establishes requirements for hazardous waste generators, transporters, and
Management Sections 324.11138 and 324.11132a. Appropriate. treatment/storage/disposal facilities. Regulates the generation, transport, treatment, storage, and disposal of
hazardous wastes from site remediation. Regulates closure, post-closure, and corrective action for hazardous
waste treatment, storage, and disposal facilities. Remedial action may generate hazardous waste and involve
management of hazardous waste. May be applied to off-site disposal of hazardous waste. Used for determining
how and in what type of disposal facility contaminated media may be removed to. May be applied to construction
and operation of on-site treatment, storage or disposal units relative to requirements for characterization and
handling of hazardous waste. Applied to the excavation of certain contaminated media.
Note: The State of Michigan has authorization to administer Federal RCRA Subtitle C in the State.
Section 324.11138 No wastes are anticipated to be hazardous.
Section 324.11132a
MAC R299.9208, R299.9209, R299.9212, R299.9216, R299.9217,
R299.9301- 9308, R299.9311, R299.9401-9413.
Part 111 Rules
NREPA. Michigan Compiled Law 324, Part 121 Sections 324.12103, Relevant and These are promulgated statues and rules associated with liquid industrial waste management, such as

324.12109.
Part 121 Section 324.12103
Part 121 Section 324.12109

Appropriate.

decontamination fluid.



http://www.deq.state.mi.us/documents/deq-wb-sesc-part91.pdf
http://www.legislature.mi.gov/(S(1ytluh45funkxajafsgz2f55))/mileg.aspx?page=getobject&objectname=mcl-451-1994-ii-1-air-resources-protection-55&highlight=
http://www.deq.state.mi.us/apcrats/toc_collapsible_2.shtml
http://www.legislature.mi.gov/(S(in4rih55iaelch552iq5fg20))/mileg.aspx?page=getObject&objectName=mcl-324-11138
http://www.legislature.mi.gov/(S(in4rih55iaelch552iq5fg20))/mileg.aspx?page=getobject&objectName=mcl-324-11132a
http://www.deq.state.mi.us/documents/deq-wmd-hwp-Part111Rules00.pdf
http://www.legislature.mi.gov/(S(yca0hlfgqef5wy45fhtdjbjt))/mileg.aspx?page=getObject&objectName=mcl-324-12103
http://www.legislature.mi.gov/(S(yca0hlfgqef5wy45fhtdjbjt))/mileg.aspx?page=getObject&objectName=mcl-324-12109
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Table 1c. Potential Action-Specific Applicable or Relevant and Appropriate Requirements and To Be Considered Requirements, United States Coast Guard Atwater Facility, Detroit, Michigan

Action Authority Act or Statute Regulation, Administrative Code, or Guidance Document Status Synopsis
Excavation of contaminated soil Federal Advisories None. None. NA. NA.
and monitoring or remediation and Guidance.
related to impacts to groundwater.
State Advisories and [NA. To Be Considered. |This document includes non-promulgated guidance material prepared to assist in the design and construction of
Guidance. MDEQ Water Bureau Soil Erosion and Sedimentation (SES) Control erosion and sedimentation control measures.
Program, Soil Erosion and Sedimentation Training Manual
SES Training Manual
NA. MDEQ Remediation and Redevelopment Division (RRD) Operational To Be Considered. |This document is a non-promulgated memorandum prepared by the MDEQ to provide guidance on target

Memorandum Number 2 (Part 201 Sampling and Analysis Guidance)

MDEQ RRD Op Memo 2

detection limits and designated analytical methods; soil leaching methods; sample preservation, sampling, and
handling and holding times; and the collection of samples for comparison to generic criteria.

MDEQ RRD Operational Memorandum Number 4 (Site
Characterization and Remediation Verification)

MDEQO RRD Op Memo 4

To Be Considered.

This document is a non-promulgated memorandum prepared by the MDEQ to provide direction for generating
data for facility characterization (nature, extent, and impact of a release or threat of a release) and monitoring to
support remedial decisions and assessing exposure pathways for compliance with cleanup criteria. The sampling
strategies identified in this document represent acceptable approaches and ranges of appropriate assumptions
that are intended to support consistent exercise of professional judgment in a manner that produces satisfactory
outcomes. Alternative approaches may be used if the person proposing the alternative demonstrates that the
approach meets all requirements of the statute and rules.

Notes:
NA  Not Applicable.



http://www.michigan.gov/deq/0,1607,7-135-3311_4113-81197--,00.html
http://www.deq.state.mi.us/documents/deq-rrd-OpMemo_2.pdf
http://www.deq.state.mi.us/documents/deq-rrd-RRDOperationalMemorandumNo4InterimFinalsignedMay-2-2006.pdf

Table 2. Project Schedule for Removal Action, U.S. Coast Guard Atwater Facility, Detroit, Michigan.

Anticipated Date(s) of

Anticipated Date of

Activities Organization Initiation Completion

QAPP/ QAPP.A /'FSP USCG/Tt September 28, 2009 April 1, 2011
Preparation

USEPA Review of Documents USCG/Tt/USEPA Region 5 December 9, 2009 May 4, 2011

Site Inspection Report USCG/Tt May 29, 2011 October 16, 2012
EE/CA Report USCG/Tt August 30, 2011 November 28, 2012
Removal Action Work Plan USCG/Tt October 12, 2011 November 28, 2012

USEPA Review of Documents

USCG/Tt/USEPA Region 5

October 19, 2012

January 11, 2013

Public Participation Period USCG/Tt January 12, 2013 February 20, 2013
Site Preparation Activities USCG/Tt April 8, 2013 April 23, 2013
Implementation USCG/Tt April 24, 2013 May 21, 2013
Removal Action Completion USCG/Tt May 22, 2013 August 14, 2013
Report
Monitoring Well Installation USCG/Tt May 22, 2013 May 29, 2013
Groundwater Sampling Event 1 USCG/Tt June 13, 2013 June 13, 2013
Groﬁ%ﬁ&iﬁiysgﬁgﬁz g;dport USCGITt June 14, 2013 August 1, 2013
Groundwater Sampling Event 2 USCG/Tt September 11, 2013 September 11, 2013
Groﬁ%ﬁ&iﬁiysgﬁgﬁz g;dport USCGITt September 12, 2013 October 30, 2013
Groundwater Sampling Event 3 USCG/Tt December 10, 2013 December 10, 2013
Groﬁ%ﬁﬁg?ﬁ:ﬁgﬁz "’F‘{r;dport USCG/Tt December 11, 2013 January 28, 2014
Groundwater Sampling Event 4 USCG/Tt March 11, 2014 March 11, 2014
Laboratory Analysis and USCG/Tt March 12, 2014 April 29, 2014

Groundwater Sampling Report
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STATE OF MICHIGAN

JENNIFER GRANHOLM DEPARTMENT OF HISTORY, ARTS AND L|BRAR|ES DR. WILLIAM ANDERSON
GOVERNOR LANSING DIRECTOR

January 23, 2004

LAURETTE TULLY

U S COAST GUARD

1240 EAST NINTH STREET ROOM 2179
CLEVELAND OH 44199-2060

RE: ER-99-360 Demolition of U. S. Coast Guard Buildings at 2660 and 2670 Atwater, Detroit,
Wayne County (USCG)

Dear Ms. Tully:

Under the authority of Section 106 of the National Historic Preservation Act of 1966, as amended, we have
reviewed the above-cited undertaking at the location noted above. Based on the information provided for our
review, it is the opinion of the State Historic Preservation Officer (SHPO) that no historic properties are affected
within the area of potential effects of this undertaking.

The views of the public are essential to informed decision making in the Section 106 process. Federal Agency
Officials or their delegated authorities must plan to involve the public in a manner that reflects the nature and
complexity of the undertaking, its effects on historic properties and other provisions per 36 CFR § 800.2(d). We
remind you that Federal Agency Officials or their delegated authorities are required to consult with the appropriate
Indian tribe and/or Tribal Historic Preservation Officer (THPO) when the undertaking may occur on or affect any
historic properties on tribal lands. In all cases, whether the project occurs on tribal lands or not, Federal Agency
Officials or their delegated authorities are also required to make a reasonable and good faith effort to identify any
Indian tribes or Native Hawaiian organizations that might attach religious and cultural significance to historic
properties in the area of potential effects and invite them to be consulting parties per 36 CFR § 800.2(c-f).

This letter evidences the USCG’s compliance with 36 CFR § 800.4 “Identification of historic properties”, and the
fulfillment of the USCG’s responsibility to notify the SHPO, as a'consulting party in the Section 106 process, under
36 CFR § 800.4(d)(1) “No historic properties affected”.

The State Historic Preservation Office is not the office of record for this undertaking. You are therefore asked to
maintain a copy of this letter with your environmental review record for this undertaking. If the scope of work
changes in any way, or if artifacts or bones are discovered, please notify this office immediately.

If you have any questions, please contact Brian G. Grennell, Environmental Review Specialist, at (517) 335-2721 or
by email at ER@michigan.gov. Please reference our project number in all communication with this office
regarding this undertaking. Thank you for this opportunity to review and comment, and for your cooperation.

Sincerely,

. /
/) %m
Martha MacFarlane F

Environmental Review Coordinator

for Brian D. Conway
State Historic Preservation Officer

MMF:REM:bgg

STATE HISTORIC PRESERVATION OFFICE, MICHIGAN HISTORICAL CENTER .
702 WEST KALAMAZOO STREET © P.O. BOX 30740 ¢ LANSING, MICHIGAN 48909-8240
(517) 373-1630
www.michigan.gov/hal
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. HM 42826 N. Walnut

Mt. Cl , MI 48043
ENVIRONMENTAL pmfé’?é'éi) 469-0041
SERVICES Inc. Fax (586) 469-1014

Tetra Tech USCG Atwater Street Soil Remediation
Detroit, Michigan

Prior to mobilization to the site, HM Environmental will secure disposal approval for the
impacted soils, contact MISSDIG to mark known utilities. HM Environmental Services, inc.
will create a site specific HASP, to be followed while on-site.

Upon arrival on the site, a pre-construction meeting will be held with Tetra Tech to discuss site
safety procedures and specific tasks. While on-site a morning tailgate safety meeting will be
held prior to beginning any activities.

Once the pre-construction meeting is complete and the extent of excavation is determine in the
field (with Tetra Tech), safety fence & barricades will be placed to secure the work area. The
debris will be loaded and disposed of first, along with the steel tank. E&S controls will be
installed prior to the start of excavation. The concrete surface above the area to be excavated
will be broken and the surface removed. The excavation will be done with a trackhoe excavator
and the soils loaded into dump trailers.

HM Environmental will attempt to save the curb and sidewalk at the entrance to the site,
however the curb and sidewalk may have to be replaced.

The excavations will be sloped and all soils excavated for sloping will be shipped off-site as
impacted.

No groundwater or surface water is to be encountered during the most of the excavation process.
The excavation in the vicinity of MWO02 will be extended approximately 2 feet below the water
table. The saturated zone will be backfilled with 1x3 stone and covered with a geotextile prior to
completing the backfilling of the excavation.

Once each excavation is complete we will backfill and compact the excavation. Resurfacing will
be seed and mulch.

Dust will be controlled by water sprays. Water will be supplied by truck or a hydrant, if
available.

Soils will be disposed of at Veolia Arbor Hills Landfill in Northville, Michigan.
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1.0 PURPOSE

This Standard Operating Procedure (SOP) describes the procedures to be used to collect surface, near-
surface, and subsurface soil samples. Additionally, it describes the methods for sampling of test pits and
trenches to determine subsurface soil and rock conditions and for recovery of small-volume or bulk
samples from pits.

2.0 SCOPE

This document applies to the collection of surface, near-surface, and subsurface soil samples exposed
through hand digging, hand augering, drilling, or machine excavating at hazardous substance sites for
laboratory testing, onsite visual examination, and onsite testing.

3.0 GLOSSARY

Composite Sample - A composite sample is a combination of more than one grab sample from various
locations and/or depths and times that is homogenized and treated as one sample. This type of sample
is usually collected when determination of an average waste concentration for a specific area is required.
Composite samples shall not be collected for volatile organics analysis.

Confined Space - As stipulated in 29 Code of Federal Regulations (CFR) 1910.146, a confined space
means a space that: (1) is large enough and so configured that an employee can bodily enter and
perform assigned work; (2) has limited or restricted means for entry or exit (e.g., tanks, vessels, silos,
storage bins, hoppers, vaults, pits, and excavations); and (3) is not designed for continuous employee
occupancy. TtNUS considers all confined space as permit-required confined spaces.

Grab Sample - One sample collected at one location and at one specific time.
Hand Auger - A sampling device used to extract soil from the ground.

Representativeness — A qualitative description of the degree to which an individual sample accurately
reflects population characteristics or parameter variations at a sampling point. It is therefore an important
characteristic not only of assessment and quantification of environmental threats posed by the site, but
also for providing information for engineering design and construction. Proper sample location selection
and proper sample collection methods are important to ensure that a truly representative sample has
been collected.

Sample for Non-Volatile Analyses - Includes all chemical parameters other than volatile organics (e.g.,
semivolatiles, pesticides/PCBs, metals, etc.) and those engineering parameters that do not require
undisturbed soil for their analysis.

Split-Barrel Sampler - A steel tube, split in half lengthwise, with the halves held together by threaded
collars at either end of the tube. Also called a split-spoon sampler, this device can be driven into resistant
materials using a drive weight mounted in the drilling string. A standard split-barrel sampler is typically
available in two common lengths, providing either 20-inch or 26-inch longitudinal clearance for obtaining
18-inch or 24-inch-long samples, respectively. These split-barrel samplers commonly range in size from
2 to 3.5 inches OD. The larger sizes are commonly used when a larger volume of sample material is
required (see Attachment B).

Test Pit and Trench - Open, shallow excavations, typically rectangular (if a test pit) or longitudinal (if a
trench), excavated to determine shallow subsurface conditions for engineering, geological, and soil
chemistry exploration and/or sampling purposes. These pits are excavated manually or by machine (e.qg.,
backhoe, clamshell, trencher, excavator, or bulldozer).
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Thin-Walled Tube Sampler - A thin-walled metal tube (also called a Shelby tube) used to recover
relatively undisturbed soil samples. These tubes are available in various sizes, ranging from 2 to 5
inches outside diameter (OD) and from 18 to 54 inches in length.

4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS

Project Manager - The Project Manager is responsible for determining the sampling objectives, selecting
proposed sampling locations, and selecting field procedures used in the collection of soil samples.
Additionally, in consultation with other project personnel (geologist, hydrogeologist, etc.), the Project
Manager establishes the need for test pits or trenches and determines their approximate locations and
dimensions.

Site Safety Officer (SSO) - The SSO (or a qualified designee) is responsible for providing the technical
support necessary to implement the project Health and Safety Plan. This will include (but not be limited
to) performing air quality monitoring during sampling, boring, and excavation activities and to ensure that
workers and offsite (downwind) individuals are not exposed to hazardous levels of airborne contaminants.
The SSO/designee may also be required to advise the FOL on other safety-related matters regarding
boring, excavation, and sampling, such as mitigative measures to address potential hazards from
unstable trench walls, puncturing of drums or other hazardous objects, etc.

Field Operations Leader (FOL) - This individual is primarily responsible for the execution of the planning
document containing the Sampling and Analysis Plan (SAP). This is accomplished through management
of a field sampling team for the proper acquisition of samples. He or she is responsible for the
supervision of onsite analyses; ensuring proper instrument calibration, care, and maintenance; sample
collection and handling; the completion and accuracy of all field documentation; and making sure that
custody of all samples obtained is maintained according to proper procedures. When appropriate and as
directed by the FOL, such responsibilities may be performed by other qualified personnel (e.g., field
technicians) where credentials and time permit. The FOL is responsible for finalizing the locations for
collection of surface, near-surface, and subsurface (hand and machine borings, test pits/trenches) soll
samples. He/she is ultimately responsible for the sampling and backfilling of boreholes, test pits, and
trenches and for adherence to Occupational Safety and Health Administration (OSHA) regulations during
these operations through self acquisition or through the management of a field team of samplers.

Project Geologist/Sampler - The project geologist/sampler is responsible for the proper acquisition of
samples in accordance with this SOP and/or other project-specific documents. In addition, this individual
is responsible for the completion of all required paperwork (e.g., sample log sheets, field notebook, boring
logs, test pit logs, container labels, custody seals, and chain-of-custody forms) associated with the
collection of those samples.

Competent Person - A Competent Person, as defined in 29 CFR 1929.650 of Subpart P - Excavations,
means one who is capable of identifying existing and predictable hazards in the surroundings, or working
conditions that are unsanitary, hazardous, or dangerous to employees, and who has authorization to take
prompt corrective measures to eliminate them.

General personnel qualifications for groundwater sample collection and onsite water quality testing
include the following:

e Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training.

e Capability of performing field work under the expected physical and environmental (i.e., weather)
conditions.

019611/P
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e Familiarity with appropriate procedures for sample documentation, handling, packaging, and
shipping.

5.0 HEALTH AND SAFETY

Health and safety precautions are identified for individual sample collection procedures throughout this
SOP. In addition to those precautions, the following general hazards may be incurred during sampling
activities:

e Knee injuries from kneeling on hard or uneven surfaces

e Slips, trips, and falls

e Cuts and lacerations

o Traffic hazards associated with sampling in parking areas, along roadways and highways.

Methods of avoiding these hazards are provided below.

Knee injuries — If kneeling is required during soil sampling, this could result in knee injuries from
stones/foreign objects and general damage due to stress on the joints. To minimize this hazard:

e Clear any foreign objects from the work area.
e Wear hard-sided knee pads.

e Stretch ligaments, tendons and muscles before, during and after. Take breaks as frequently as
necessary.

¢ Report pre-existing conditions to the SSO if you feel this activity will aggravate an existing condition.

Slips, Trips, and Falls — These hazards exist while traversing varying terrains carrying equipment to
sample locations. To minimize these hazards:

e Pre-survey sampling locations. Eliminate, barricade, or otherwise mark physical hazards leading to
the locations.

e Carry small loads that do not restrict the field of vision.
e Travel the safest and clearest route (not necessarily the shortest).

Cuts and Lacerations - To prevent cuts and lacerations associated with soil sampling, the following
provisions are required:

e Always cut away from yourself and others when cutting tubing or rope. This will prevent injury to
yourself and others if the knife slips.

e Do not place items to be cut in your hand or on your knee.

e Change blades as necessary to maintain a sharp cutting edge. Many accidents result from struggling
with dull cutting attachments.
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e Whenever practical, wear cut-resistant gloves (e.g., leather or heavy cotton work gloves) at least on
the hand not using the knife.

o Keep cutting surfaces clean and smooth.
e Secure items to be cut — do not hold them against the opposing hand, a leg, or other body part.

e When transporting glassware, keep it in a hard-sided container such as a cooler so that if there is a
fall, you will be less likely to get cut by broken glass.

e DO NOT throw broken sample jars or glass ampoules into garbage bags. Place broken glass and
glass ampoules in hard-sided containers such as a cardboard box or directly into a dumpster. DO
NOT reach into garbage bags to retrieve any item accidentally thrown away. Empty the contents
onto a flat surface to avoid punctures and lacerations from reaching where you cannot see.

Vehicular and Foot Traffic Hazards — When sampling along the roadway or near traffic patterns, follow
the following precautions:

e Motorists may be distracted by onsite activities — ASSUME THEY DO NOT SEE YOU OR MEMBERS
OF YOUR FIELD CREW.

e DO NOT place obstructions (such as vehicles) along the sides of the road that may cause site
personnel to move into the flow of traffic to avoid your activities or equipment or that will create a
blind spot.

e Provide arequired free space of travel. Maintain at least 6 feet of space between you and moving
traffic. Where this is not possible, use flaggers and/or signs to warn oncoming traffic of activities near
or within the travel lanes.

e Face Traffic. Whenever feasible, if you must move within the 6 feet of the required free space or into
traffic, attempt to face moving traffic at all times. Always leave yourself an escape route.

e Wear high-visibility vests to increase visual recognition by motorists.

e Do not rely on the vehicle operator’s visibility, judgment, or ability. Make eye contact with the driver.
Carefully and deliberately use hand signals so they will not startle or confuse motorists or be
mistaken for a flagger’s direction before moving into traffic.

e Your movements may startle a motorist and cause an accident, so move deliberately. Do not make
sudden movements that might confuse a motorist.

6.0 PROCEDURES

The following procedures address surface and subsurface sampling.

CAUTION
Each situation must be evaluated individually to determine the applicability and necessity
for obtaining a utility clearance ticket/dig permit. Common sense dictates, prior to digging
or boring with power equipment, no matter what the depth, or digging by hand in a
manner that could damage unprotected underground utilities, that a dig permit is
required. See SOP HS-1.0, Utility Locating and Excavation Clearance, for additional
clarification. If you do not know or are unsure as to whether a ticket is necessary — Get
the Ticket.
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6.1 Overview

Soil sampling is an important adjunct to groundwater monitoring. Sampling of the soil horizons above the
groundwater table can detect contaminants before they migrate to the water table, and can establish the
amount of contamination absorbed or adsorbed on aquifer solids that have the potential of contributing to
groundwater contamination.

Soil types can vary considerably on a hazardous waste site. These variations, along with vegetation, can
affect the rate of contaminant migration through the soil. It is important, therefore, that a detailed record
be maintained during sampling operations, particularly noting sampling locations, depths, and such
characteristics as grain size, color, and odor. Subsurface conditions are often stable on a daily basis and
may demonstrate only slight seasonal variation especially with respect to temperature, available oxygen
and light penetration. Changes in any of these conditions can radically alter the rate of chemical
reactions or the associated microbiological community, thus further altering specific site conditions.
Certain vegetation species can create degradation products that can alter contaminant concentrations in
soil. This is why vegetation types and extent of degradation of this foliage must be recorded. To prevent
degradation, samples must be kept at their at-depth temperature or lower, protected from direct light,
sealed tightly in approved glass containers, and be analyzed as soon as possible after collection. In
addition, to the extent possible, vegetation should be removed from the sample.

The physical properties of the soil, its grain size, cohesiveness, associated moisture, and such factors as
depth to bedrock and water table, will limit the depth from which samples can be collected and the
method required to collect them. It is the intent of this document to present the most commonly employed
soil sampling methods used at hazardous waste sites.

6.2 Soil Sample Collection
6.2.1 Procedure for Preserving and Collecting Soil Samples for Volatile Organic Compound
Analysis

Samples collected using traditional methods such as collection in a jar with no preservation have been
known to yield non-representative samples due to loss of volatile organic compounds (VOCs). To
prevent such losses, preservation of samples with methanol or sodium bisulfate may be used to minimize
volatilization and biodegradation. This preservation may be performed either in the field or laboratory,
depending on the sampling methodology employed. Because of the large nhumber of sampling methods
and associated equipment required, careful coordination between field and laboratory personnel is
needed.

Soil samples to be preserved by the laboratory are currently being collected using Method SW-846, 5035.
For samples preserved in the field, laboratories are currently performing low-level analyses (sodium
bisulfate preservation) and high- to medium-level analyses (methanol preservation) depending on the
needs of the end user.

The following procedures outline the necessary steps for collecting soil samples to be preserved at the
laboratory, and for collecting soil samples to be preserved in the field with methanol or sodium bisulfate.

6.2.1.1 Soil Samples to be Preserved at the Laboratory

Soil samples collected for volatile organic analysis that are to be preserved at the laboratory shall be
obtained using a hermetically sealed sample vial such as an EnCore™ sampler. Each sample shall be
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obtained using a reusable sampling handle (T-handle) that can be provided with the EnCore™ sampler
when requested and purchased. Collect the sample in the following manner for each EnCore™ sampler:

1. Scene Safety - Evaluate the area where sampling will occur. Ensure that the area is safe from
physical, chemical, and natural hazards. Clear or barricade those hazards that have been identified.

2. Wear the appropriate personal protective equipment (PPE). This will include, at a minimum, safety
glasses and nitrile surgeon’s gloves. If you must kneel on the ground or place equipment on the
surface being sampled, cover the ground surface with plastic to minimize surface contamination of
your equipment and clothing. Wear knee pads to protect your knees from kneeling on hard or uneven
surfaces.

3. Load the Encore™ sampler into the T-handle with the plunger fully depressed.
4. Expose the area to be sampled using a hand trowel or similar device to remove surface debris.

5. Press the T-handle against the freshly exposed soil surface, forcing soil into the sampler. The
plunger will be forced upward as the cauvity fills with soil.

6. When the sampler is full, rotate the plunger and lock it into place. If the plunger does not lock, the
sampler is not full. This method ensures there is no headspace. Soft soil may require several plunges
or forcing soil against a hard surface such as a sample trowel to ensure that headspace is eliminated.

7. Use a paper towel to remove soil from the side of the sampler so a tight seal can be made between
the sample cap and the rubber O-ring.

8. With salil slightly piled above the rim of the sampler, force the cap on until the catches hook the side
of the sampler.

9. Remove any surface soil from the outside of the sampler and place in the foil bag provided with the
sampler. Good work hygiene practices and diligent decontamination procedures prevents the spread
of contamination even on the outside of the containers.

10. Label the bag with appropriate information in accordance with SOP SA-6.3.

11. Place the full sampler inside a lined cooler with ice and cool to 4°C + 2 °C. Make sure any required
trip blanks and temperature blanks are also in the cooler.  Secure custody of the cooler in
accordance with SOP SA-6.3.

12. Typically, collect three Encore™ samplers at each location. Consult the SAP or laboratory to
determine the required number of Encore™ samplers to be collected.

13. The T-handle shall be decontaminated before moving to the next interval or location using a soap and
water wash and rinse, and where applicable, the selected solvent as defined in the project planning
documents.

Using this type of sampling device eliminates the need for field preservation and the shipping restrictions
associated with preservatives. A complete set of instructions is included with each Encore™ sampler.

After the Encore™samples are collected, they should be placed on ice immediately and delivered to the
laboratory within 48 hours (following the chain-of-custody and documentation procedures outlined in
SOP SA-6.1). Samples must be preserved by the laboratory within 48 hours of sample collection.

019611/P Tetra Tech NUS, Inc.
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6.2.1.2 Soil Samples to be Preserved in the Field

Soil samples preserved in the field may be prepared for analyses using both the low-level (sodium
bisulfate preservation) and high- to medium-level (methanol preservation) methods.

Safety Reminder
When using chemicals in the field to preserve samples, the FOL and/or SSO must
ensure that Materials Safety Data Sheets (MSDSs) have been provided with the

chemicals to be used. They also must ensure that these chemicals have been added to
the Chemical Inventory List contained within Section 5.0, Hazard Communication, of your

Health and Safety Guidance Manual (HSGM). Lastly, but most importantly, the FOL
and/or SSO must review the hazards with personnel using these chemicals and ensure

that provisions are available for recommended PPE and emergency measures (e.g.,

eyewash, etc.).

Methanol Preservation (High to Medium Level):

Bottles may be pre-spiked with methanol in the laboratory or prepared in the field. Soil samples to be
preserved in the field with methanol shall utilize 40 to 60 mL glass vials with septum-lined lids. Each
sample bottle shall be filled with 25 mL of demonstrated analyte-free purge-and-trap grade methanol.
The preferred method for adding methanol to the sample bottle is by removing the lid and using a pipette
or scaled syringe to add the methanol directly to the bottle.

CAUTION I
NEVER attempt to pipette by mouth I
In situations where personnel are required to spike the septum using a hypodermic

needle, the following provisions for handling sharps must be in place:

- Training of personnel regarding methods for handling of sharps
- Hard-sided containers for the disposal of sharps
- Provisions for treatment in cases where persons have received a puncture wound

Soil shall be collected with the use of a decontaminated (or disposable), small-diameter coring device
such as a disposable tube/plunger-type syringe with the tip cut off. The outside diameter of the coring
device must be smaller than the inside diameter of the sample bottle neck.

A small electronic balance or manual scale will be necessary for measuring the volume of soil to be
added to the methanol-preserved sample bottle. Calibration of the scale shall be performed prior to use
and intermittently throughout the day according to the manufacturer’s requirements.

The sample should be collected as follows:

1. Weigh the unused syringe and plunger to the nearest 0.01 gram.

2. Pull the plunger back and insert the syringe into the soil to be sampled.

3. Collect 8 to 12 grams of soil by pushing the syringe barrel into the soil.

4. Weigh the sample and adjust until obtaining the required amount of sample.

019611/P
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5. Record the sample weight to the nearest 0.01 gram in the field logbook and/or on the sample log
sheet.

6. Extrude the weighed soil sample into the methanol-preserved sample bottle taking care not to contact
the sample container with the syringe.

7. If dirty, wipe soil particles from the threads of the bottle and cap. Cap the bottle tightly.

8. After capping the bottle, swirl the sample (do not shake) in the methanol and break up the soil such
that all of the soil is covered with methanol.

9. Place the sample on ice immediately and prepare for shipment to the laboratory as described in SOP
SA-6.1.

Sodium Bisulfate Preservation (Low Level):

CAUTION
Care should be taken when adding the soil to the sodium bisulfate solution. A chemical
reaction of soil containing carbonates (limestone) may cause the sample to effervesce or
the vial to possibly explode. To avoid this hazard or hazards of this type, a small sample
aliquot should be subjected to the sample preservative. If it effervesces in an open air
environment, utilize an alternative method such as Encore™ or 2-ounce jar.

Bottles may be prepared in the laboratory or in the field with sodium bisulfate solution. Samples to be
preserved in the field using the sodium bisulfate method are to be prepared and collected as follows:

1. Add 1 gram of sodium bisulfate to 5 mL of laboratory-grade deionized water in a 40 to 60 mL glass
vial with septum-lined lid.

2. Collect the soil sample and record the sample weight to the nearest 0.01 gram in the field logbook or
on the sample log sheet as described for methanol preservation

3. Add the weighed sample to the sample vial.

4. Collect duplicate samples using the methanol preservation method on a one-for-one sample basis
because it is necessary for the laboratory to perform both low-level and medium-level analyses.

5. Place the samples on ice immediately and prepare for shipment to the laboratory as described in
SOP SA-6.1.

NOTE
If lower detection limits are necessary, an option to field preserving with sodium bisulfate
may be to collect EnCore™ samplers at a given sample location. Consult the planning
documents to determine whether this is required. If it is, collect samples in accordance
with the Encore™ sampling procedure above and then send all samplers to the
laboratory to perform the required preservation and analyses.

6.2.2 Procedure for Collecting Soil Samples for Non-Volatile Analyses

Samples collected for non-volatile analyses may be collected as either grab or composite samples as
follows:
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1. With a stainless steel trowel or other approved tool, transfer a portion of soil to be sampled to a
stainless steel bowl or disposable inert plastic tray.

2. Remove roots, vegetation, sticks, and stones larger than the size of a green pea.

3. Thoroughly mix the soil in the bowl or tray to obtain as uniform a texture and color as practicable.
The soil type, moisture content, amount of vegetation, and other factors may affect the amount of
time required to obtain a properly mixed sample. In some cases, it may be impossible to obtain a
uniform sample appearance. Use the field logbook to describe any significant difficulties encountered
in obtaining a uniform mixture.

4. Transfer the mixed soil to the appropriate sample containers and close the containers.

5. Label the sample containers in accordance with SOP SA-6.3.

6. Place the containers in a cooler of ice as soon after collection as possible.

7. Prepare the sample shipment and ship the samples in accordance with SOP SA-6.1.

NOTE
Cooling may not be required for some samples depending on the scheduled analyses.
Consult the planning documents if in doubt regarding correct sample preservation
conditions. When in doubt — Cool to 4°C.

NOTE
Head space is permitted in soil sample containers for non-volatile analyses to allow for
sample expansion.

6.2.3 Procedure for Collecting Undisturbed Soil Samples

NOTE
Use of thin-walled undisturbed tube samplers is restricted by the consistency of the soll
to be sampled. Often, very loose and/or wet samples cannot be retrieved by the
samplers, and soil with a consistency in excess of very stiff cannot be penetrated by the
sampler. Devices such as Dennison or Pitcher core samplers can be used to obtain
undisturbed samples of stiff soil. Using these devices normally increases sampling
costs, and therefore their use should be weighed against the need for acquiring an
undisturbed sample. These devices are not discussed in this SOP because they are not
commonly used.

When it is necessary to acquire undisturbed samples of soil for purposes of engineering parameter
analysis (e.g., permeability), a thin-walled, seamless tube sampler (Shelby tube) shall be employed using
the following collection procedure:

1. In preparation for sampling utilizing a drill rig, field personnel must complete the following activities:
e Ensure that all subsurface drilling activities are preceded by a utility clearance for the area to be

investigated. This includes activities described in SOP HS-1.0, Utility Location and Excavation
Clearance, as well as any location-specific procedures that may apply.
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REMEMBER
If you are digging near a marked utility (within the diameter of an underground utility that

has been marked plus 18 inches), you must first locate the utility through vacuum
extraction or hand digging to ensure that your activities will not damage the utility.

e Complete an Equipment Inspection Checklist for the drill rig or direct-push technology (DPT) rig.
This checklist will be provided in the HASP.

e Review the Safe Work Permit prior to conducting the activity.
e Review the activity to be conducted.

2. Remove all surface debris (e.g., vegetation, roots, twigs, etc.) from the specific sampling location and
drill and/or clean out the borehole to the desired sampling depth. Be careful to minimize potential
disturbance of the material to be sampled. In saturated material, withdraw the drill bit slowly to
prevent loosening of the soil around the borehole and to maintain the water level in the hole at or
above groundwater level.

CAUTION
The use of bottom-discharge bits or jetting through an open-tube sampler to clean out the

borehole shall not be allowed. Only the use of side-discharge bits is permitted.

3. Determine whether a stationary piston-type sampler is required to limit sample disturbance and aid in
retaining the sample. Either the hydraulically operated or control rod activated-type of stationary
piston sampler may be used.

4. Prior to inserting the tube sampler into the borehole, check to ensure that the sampler head contains
a check valve. The check valve is necessary to keep water in the rods from pushing the sample out
the tube sampler during sample withdrawal. In addition, the check valve maintains a positive suction
within the tube to help retain the sample.

5. A stainless steel tube sampler is typically used to minimize chemical reaction between the sample
and the sampling tube.

6. With the sampling tube resting on the bottom of the hole and the water level in the boring at
groundwater level or above, push the tube into the soil with a continuous and rapid motion, without
impacting or twisting. If the soil is too hard to penetrate by pushing alone, careful hammering may be
used by minimizing drop distance (tapping) of the hammer. Before pulling the tube, turn it at least one
revolution to shear the sample off at the bottom. In no case shall the tube be pushed farther than the
length provided for the soil sample. Allow about 3 inches in the tube for cuttings and sludge.

7. Upon removal of the sampling tube from the hole, measure the length of sample in the tube and also
the length penetrated.

8. Remove disturbed material in the upper end of the tube and measure the length of sample again.

9. After removing at least 1 inch of soil from the lower end, place enough packing material (clean inert
material such as paper or cloth) tightly in each end of the Shelby tube and then pour melted wax into
each end to make at least a %2-inch wax plug and then add more packing material to fill the voids at
both ends.
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10.

11.

12.

13.

14.

Place plastic caps on the ends, tape the caps in place, and dip the ends in wax to prevent loss of soil.

Affix label(s) to the tube as required and record sample number, depth, penetration, and recovery
length on the label.

Mark the "up" direction on the side and upper end of the tube with indelible ink.

Complete a chain-of-custody form (see SOP SA-6.3) and other required forms (including Attachment
A of this SOP).

Ship samples protected with suitable resilient packing material to reduce shock, vibration, and
disturbance.

CAUTION
To preserve sample integrity do not allow tubes to freeze, and store the samples
vertically with the same orientation they had in the ground, (i.e., top of sample is up) in a
cool place out of the sun at all times.

CAUTION
A primary concern in the preparation of the wax plugs is the potential for the heat source
and melted wax to cause a fire and/or burns. Follow the directions below to prevent
injury or fire.

Electrical Heating

Using hot plates to melt the wax is acceptable. In an outdoor setting, make sure a
Ground Fault Circuit Interrupter (GFCI) is employed within the electrical circuit. If a
portable generator is used, ensure that the generator is an adequate distance from the
sampling operation (at least 50 feet). Ensure that the extension cord is rated for the
intended load and for outdoor use and is free from recognizable damage. Ensure
flammable preservatives are not employed or stored near the hot plate. Although a Hot
Work Permit is not required, scene safety evaluation by site personnel of the above
elements is. As always, if a fire potential exists, the provisions for extinguishing must be
immediately accessible as well as any provisions for first aid measures.

Open Flame

If an open flame is used, the following provisions are necessary:

- Complete a Hot Work Permit and any local permit required for elevated temperature
applications. The Hot Work Permit, provided in your HASP, will aid the FOL and/or the
SSO in ensuring that fire protection provisions (extinguishers, fire watches, etc.) are in
place as well as ensuring that local requirements have been addressed.

- Ensure that water is available to address any wax splashes or contact. If possible,
immerse the contacted area. Where this is not possible, run water over the area and
apply cold compresses. The need for medical attention or first aid shall be
determined on site under the direction of the SSO.
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6.3 Surface Soil Sampling

The simplest, most direct method of collecting surface soil samples for subsequent analysis is by use of a
stainless steel shovel, hand auger, soil corer, or stainless steel or disposable plastic trowel.

NOTE
Multiple depth intervals are used to describe surface soil. Sometimes surface soil is
defined as soil from 0 to 2 inches below ground surface (bgs), and sometimes it is
defined as soil from other depths such as 0 to 2 feet bgs. Ensure that the definition of
surface soil depth is clear before collecting surface soil samples.

For the purposes of instruction, the terms “surface soil” and “near-surface soil” are used
in this SOP as follows:

- Surface soil - 0 to 6 inches bgs
- Near-surface soil - 6 to 18 inches bgs

If these intervals are defined differently in the planning documents, substitute the
appropriate depth ranges.

In general, the following equipment is necessary for obtaining surface soil samples:

Stainless steel or pre-cleaned disposable trowel.

Stainless steel hand auger, soil corer, or shovel.

Real-time air monitoring instrument (e.g., PID, FID) as directed in project planning document.
Required PPE.

- Nitrile surgeon’s or latex gloves may be used, layered as necessary.

- Safety glasses

- Other - Items identified on the Safe Work Permit may be required based on location-specific

requirements such as hearing protection, steel-toed work boots, and a hard hat when working
near a drill rig. These provisions will be listed in the HASP or directed by the FOL and/or SSO.

Safety Reminder
The use of latex products may elicit an allergic reaction in some people. Should this

occur, remove the latex gloves, treat for an allergic reaction, and seek medical attention
as necessary.

Required paperwork (see SOP SA-6.3 and Attachment A of this SOP)
Required decontamination equipment
Required sample container(s)

Wooden stakes or pin flags
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e Sealable polyethylene bags (e.g., Ziploc® baggies)

e Heavy duty cooler

e |ce

e Chain-of-custody records and custody seals

When acquiring surface soil samples, use the following procedure;

1. Place padding or use knee pads when kneeling near the sample location. If necessary, place plastic
sheeting to provide a clean surface for sample equipment to avoid possible cross- contamination.

2. Carefully remove vegetation, roots, twigs, litter, etc. to expose an adequate soil surface area to
accommodate sample volume requirements.

3. Using a precleaned syringe or EnCore™ samplers, follow the procedure in Section 6.2.1 for collecting
surface soil samples for volatile analysis. Surface soil samples for volatile organic analysis should be
collected deeper than 6 inches bgs because shallower material has usually lost most of the volatiles
through evaporation. Ensure that the appropriate surface soil depth is being analyzed in accordance
with the planning document.

4. Using decontaminated sampling tools, thoroughly mix in place a sufficient amount of soil to fill the
remaining sample containers. See Section 6.5 of this procedure for hand auger instruction, as
needed.

5. Transfer the sample into those containers utilizing a stainless steel trowel.

6. Cap and securely tighten all sample containers.

7. Affix a sample label to each container. Be sure to fill out each label carefully and clearly, addressing
all the categories described in SOP SA-6.3.

8. Proceed with the handling and processing of each sample container as described in SOP SA-6.2.
9. Site restoration — Whenever removing sample materials, always restore the surface. It is our intent to
leave the area better than we found it. Do NOT create trip hazards in areas when pedestrian traffic

may exist.

6.4 Near-Surface Soil Sampling

Collection of samples from near the surface (depth of 6 to 18 inches) can be accomplished with tools
such as shovels, hand auger, soil corers, and stainless steel or pre-cleaned disposable trowels and the
equipment listed under Section 6.5 of this procedure.

To obtain near-surface soil samples, the following protocol shall be used:

1. With a clean shovel, make a series of vertical cuts in the soil to the depth required to form a square
approximately 1 foot by 1 foot.

2. Lever out the formed plug and scrape the bottom of the freshly dug hole with a decontaminated
stainless steel or pre-cleaned disposable trowel to remove any loose soil.
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3. Follow steps 1 through 9 of Section 6.3.
6.5 Subsurface Soil Sampling With a Hand Auger

A hand augering system generally consists of a variety of stainless steel bucket bits (approximately 6.5
inches long and 2, 2.75, 3.25, and 4 inches in diameter), series of extension rods (available in 2-, 3-, 4-
and 5-inch lengths), and a T-handle connected to extension rods and to the auger bucket. A larger-
diameter bucket bit is commonly used to bore a hole to the desired sampling depth and then it is
withdrawn. The larger-diameter bit is then replaced with a smaller-diameter bit, lowered down the hole,
and slowly turned into the soil to the completion depth (approximately 6 inches). The apparatus is then
withdrawn and the soil sample collected.

The hand auger can be used in a wide variety of soil conditions. It can be used to sample soil either from
the surface, or to depths in excess of 12 feet. However, the presence of subsurface rocks and landfill
material and collapse of the borehole normally limit sampling depth.

To accomplish soil sampling using a hand augering system, the following equipment is required:

e Complete hand auger assembly (variety of bucket bit sizes)

e Stainless steel mixing bowls

e The equipment listed in Section 6.3

e Miscellaneous hand tools as required to assemble and disassemble the hand auger units

CAUTION
Potential hazards associated with hand augering include:

- Muscle strain and sprain due to over twisting and/or over compromising yourself.
- Equipment failure due to excessive stress on the T-handle or rods through twisting.

Failure of any of these components will result in a sudden release and potential injury
due to that failure.

As in all situations, any intrusive activities that could damage underground utilities shall
be proceeded by a Dig/Excavation permit/ticket. Call the Utility Locating service in the
area or your Project Health and Safety Officer for more information. When in doubt — Get
the Ticket!

To obtain soil samples using a hand auger, use the following procedure:

1. Wearing designated PPE, attach a properly decontaminated bucket bit to a clean extension rod and
attach the T-handle to the extension rod.

2. Clear the area to be sampled of any surface debris (vegetation, twigs, rocks, litter, etc.).

3. Twist the bucket into the ground while pushing vertically downward on the auger. The cutting shoes
fill the bucket as it is advanced into the ground.

4. As the auger bucket fills with soil, periodically remove any unneeded soil.
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5. Add rod extensions as necessary to extend the reach of the auger. Also, note (in a field notebook,
boring log, and/or on a standardized data sheet) any changes in the color, texture or odor of the soil
as a function of depth. The project-specific planning document (SAP, HASP, etc.) describe
requirements for scanning the soil with a real-time air monitoring instrument (e.g., PID, FID, etc.) and
recording the measurements.

6. After reaching the desired depth (e.g., the top of the interval to be sampled), slowly and carefully
withdraw the apparatus from the borehole to prevent or minimize movement of soil from shallower
intervals to the bottom of the hole.

7. Remove the soiled bucket bit from the rod extension and replace it with another properly
decontaminated bucket bit. The bucket bit used for sampling is to be smaller in diameter than the
bucket bit employed to initiate the borehole.

8. Carefully lower the apparatus down the borehole. Care must be taken to avoid scraping the borehole
sides.

9. Slowly turn the apparatus until the bucket bit is advanced approximately 6 inches.

10. Discard the top of the core (approximately 1 inch), which represents any loose material collected by
the bucket bit before penetrating the sample material.

11. Using a precleaned syringe or EnCore™ samplers, follow the procedure in Section 6.2.1 for collecting
a soil sample for volatile compound analysis directly from the bucket bit.

12. Utilizing a properly decontaminated stainless steel trowel or dedicated disposable trowel, remove the
remaining sample material from the bucket bit and place into a properly decontaminated stainless
steel mixing bowl.

13. Homogenize the sample material as thoroughly as practicable then fill the remaining sample
containers. Refer to Section 6.2.2.

14. Follow steps 4 through 7 listed in Section 6.3.

6.5.1 Sampling Using Stainless Steel Soil Corers

A soil corer is a stainless steel tube equipped with a cutting shoe and sample window in the side. The soil
corer is advanced into the soil by applying downward pressure (body weight). The soil is unloaded by
then forcing a ram towards the cutting shoe, which results in the discharge of the soil core through a

window in the sleeve.

Use, application, and sample protocol is the same as for hand augering provided above, but without
necessarily rotating the corer while advancing it.

SAFETY REMINDER
Hand augering and soil corer sampling can be physically demanding based on the type
of geology and subsurface encumbrances encountered. Soil coring has some added
hazards such the corer collapsing under your weight. To reduce the potential for muscle
strain and damage, the following measures will be incorporated:

- Stretch and limber your muscles before heavy exertion. This hazard becomes more
predominant in the early morning hours (prior to muscles becoming limber) and later
in the day (as a result of fatigue).
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- Job rotation — Share the duties so that repetitive actions do not result in fatigue and
injury.

- Increase break frequencies as needed, especially as ambient conditions of heat
and/or cold stress may dictate.

- Do not force the hand tools or use cheater pipes or similar devices to bypass an
obstruction. Move to another location near the sampling point. Exerting additional
forces on the sampling devices can result in damage and/or failure that could
potentially injure someone in the immediate vicinity.

- Do not over compromise yourself when applying force to the soil corer or hand
auger. If there is a sudden release, it could result in a fall or muscle injury due to
strain.

6.6 Subsurface Soil Sampling with a Split-Barrel Sampler

A split-barrel (split-spoon) sampler consists of a heavy carbon steel or stainless steel sampling tube that
can be split into two equal halves to reveal the soil sample (see Attachment B). A drive head is attached
to the upper end of the tube and serves as a point of attachment for the drill rod. A removable tapered
nosepiece/drive shoe attaches to the lower end of the tube and facilitates cutting. A basket-like sample
retainer can be fitted to the lower end of the split tube to hold loose, dry soil samples in the tube when the
sampler is removed from the drill hole. This split-barrel sampler is made to be attached to a drill rod and
forced into the ground by means of a 140-pound or larger casing driver.

| Safety Reminder I
It is intended through the Equipment Inspection for Drill Rigs form provided in the HASP
that the hammer and hemp rope, where applicable, associated with this activity will be
inspected (no physical damage is obvious), properly attached to the hammer (suitable

knots or sufficient mechanical devices), and is in overall good condition.

Split-barrel samplers are used to collect soil samples from a wide variety of soil types and from depths
greater than those attainable with other soil sampling equipment.

The following equipment is used for obtaining split-barrel samples:
e Drilling equipment (provided by subcontractor).

e Split-barrel samplers (2-inch OD, 1-3/8-inch ID, either 20 inches or 26 inches long); Larger OD
samplers are available if a larger volume of sample is needed.

e Drive weight assembly, 140-pound weight, driving head, and guide permitting free fall of 30 inches.
e Stainless steel mixing bowls.
¢ Equipment listed in Section 6.3.

The following steps shall be followed to obtain split-barrel samples (Steps 1 through 4 are typically
performed by the drilling subcontractor):

1. Attach the split-barrel sampler to the sampling rods.
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2. Lower the sampler into the borehole inside the hollow stem auger bits.

3. Advance the split-barrel sampler by hammering the length (typically 18 or 24 inches) of the split-
barrel sampler into the soil using 140-pound or larger hammer.

4. When the desired depth is achieved, extract the drill rods and sampler from the augers and/or
borehole.

5. Detach the sampler from the drill rods.

6. Place the sampler securely in a vise so it can be opened using pipe wrenches.

CAUTION
Pipe wrenches are used to separate the split spoon into several components. The
driller’s helper should not apply excessive force through the use of cheater pipes or push

or pull in the direction where, if the wrench slips, hands or fingers will be trapped against
an immovable object.

7. Remove the drive head and nosepiece with the wrenches, and open the sampler to reveal the soil
sample.

8. Immediately scan the sample core with a real-time air monitoring instrument (e.g., FID, PID, etc.) (as
project-specific planning documents dictate). Carefully separate (or cut) the soil core, with a
decontaminated stainless steel knife or trowel, at about 6-inch intervals while scanning the center of
the core for elevated readings. Also scan stained soil, soil lenses, and anomalies (if present), and
record readings.

9. If elevated vapor readings were observed, collect the sample scheduled for volatile analysis from the
center of the core where elevated readings occurred. If no elevated readings where encountered, the
sample material should be collected from the core's center (this area represents the least disturbed
area with minimal atmospheric contact) (refer to Section 6.2.1).

10. Using the same trowel, remove remaining sample material from the split-barrel sampler (except for
the small portion of disturbed soil usually found at the top of the core sample) and place the soil into a
decontaminated stainless steel mixing bowl.

11. Homogenize the sample material as thoroughly as practicable then fill the remaining sample
containers (refer to Section 6.2.2).

12. Follow steps 4 through 7 in Section 6.3.

6.7 Subsurface Soil Sampling Using Direct-Push Technology

Subsurface soil samples can be collected to depths of 40+ feet using DPT. DPT equipment,
responsibilities, and procedures are described in SOP SA-2.5.
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6.8 Excavation and Sampling of Test Pits and Trenches

6.8.1 Applicability

This subsection presents routine test pit or trench excavation techniques and specialized techniques that
are applicable under certain conditions.

CAUTION
During the excavation of trenches or pits at hazardous waste sites, several health and
safety concerns arise from the method of excavation. No personnel shall enter any test
pit or excavation over 4 feet deep except as a last resort, and then only under direct
supervision of a Competent Person (as defined in 29 CFR 1929.650 of Subpart P -
Excavations). Whenever possible, all required chemical and lithological samples should
be collected using the excavator bucket or other remote sampling apparatus. If entrance
is required, all test pits or excavations must be stabilized by bracing the pit sides using
specifically designed wooden, steel, or aluminum support structures or through sloping I
and benching. Personnel entering the excavation may be exposed to toxic or explosive
gases and oxygen-deficient environments; therefore, monitoring will be conducted by the
Competent Person to determine if it is safe to enter. Any entry into a trench greater than
4 feet deep will constitute a Confined Space Entry and must be conducted in
conformance with OSHA standard 29 CFR 1910.146. In all cases involving entry,
substantial air monitoring, before entry, appropriate respiratory gear and protective
clothing determination, and rescue provisions are mandatory. There must be at least
three people present at the immediate site before entry by one of the field team
members. This minimum number of people will increase based on the potential hazards
or complexity of the work to be performed. The reader shall refer to OSHA regulations
29 CFR 1926.650, 29 CFR 1910.120, 29 CFR 1910.134, and 29 CFR 1910.146. High-
hazard entries such as this will be supported by members of the Health Sciences Group
professionally trained in these activities.

Excavations are generally not practical where a depth of more than about 15 to 20-feet is desired, and
they are usually limited to a few feet below the water table. In some cases, a pumping system may be
required to control water levels within the pit, providing that pumped water can be adequately stored or
disposed. If soil data at depths greater than 15-feet are required, the data are usually obtained through
test borings instead of test pits.

In addition, hazardous wastes may be brought to the surface by excavation equipment. This material,
whether removed from the site or returned to the subsurface, must be properly handled according to any
and all applicable federal, state, and local regulations.

6.8.2 Test Pit and Trench Excavation

Test pits or trench excavations are constructed with the intent that they will provide an open view of
subsurface lithology and/or disposal conditions that a boring will not provide. These procedures describe
the methods for excavating and logging test pits and trenches installed to determine subsurface soil and
rock conditions. Test pit operations shall be logged and documented (see Attachment C).

Test pits and trenches may be excavated by hand or power equipment to permit detailed descriptions of
the nature and contamination of the in-situ materials. The size of the excavation will depend primarily on
the following:

e The purpose and extent of the exploration
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e The space required for efficient excavation

e The chemicals of concern

e The economics and efficiency of available equipment

Test pits normally have a cross section that is 4 to 10 feet square; test trenches are usually 3 to 6 feet

wide and may be extended for any length required to reveal conditions along a specific line. The
following table provides guidelines for design consideration based on equipment efficiencies.

Equipment Typical Widths, in Feet
Trenching machine 0.25t0 1.0
Backhoe/Track Hoe 2t0 6

The lateral limits of excavation of trenches and the position of test pits shall be carefully marked on area
base maps. If precise positioning is required to indicate the location of highly hazardous materials,
nearby utilities, or dangerous conditions, the limits of the excavation shall be surveyed. Also, if precise
determination of the depth of buried materials is needed for design or environmental assessment
purposes, the elevation of the ground surface at the test pit or trench location shall also be determined by
survey. If the test pit/trench will not be surveyed immediately, it shall be backfilled and its position
identified with stakes placed in the ground at the margin of the excavation for later surveying.

The construction of test pits and trenches shall be planned and designed in advance as much as
possible. However, the following field conditions may necessitate revisions to the initial plans:

Subsurface utilities
Surface and subsurface encumbrances

Vehicle and pedestrian traffic patterns

Purpose for excavation (e.g., the excavation of potential ordnance items)

The final depth and construction method shall be collectively determined by the FOL and designated
Competent Person. The actual layout of each test pit, temporary staging area, and spoils pile may further
be predicated based on site conditions and wind direction at the time the test pit is excavated. Prior to
excavation, the area may be surveyed by magnetometer or metal detector or other passive methods
specified in SOP HS1.0, Utility Location and Excavation Clearance, to identify the presence of
underground utilities or drums. Where possible, the excavator should be positioned upwind and
preferably within an enclosed cab.

No personnel shall enter any test pit or excavation except as a last resort, and then only under direct
supervision of a Competent Person. If entrance is required, OSHA requirements must be met (e.g., walls
must be braced with wooden or steel braces, ladders must be placed for every 25 feet of lateral travel
and extended 3 feet above ground surface). A temporary guard rail or vehicle stop must be placed along
the surface of the hole before entry in situations where the excavation may be approached by traffic.
Spoils will be stockpiled no closer than 2 feet from the sidewall of the excavation. The excavation
equipment operator shall be careful not to undercut sidewalls and will, where necessary, bench back to
increase stability. The top cover, when considered clean, will be placed separately from the subsurface
materials to permit clean cover. It is emphasized that the project data needs should be structured such
that required samples can be collected without requiring entrance into the excavation. For example,
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samples of leachate, groundwater, or sidewall soil can be collected with telescoping poles or similar
equipment.

Dewatering and watering may be required to ensure the stability of the side walls, to prevent the bottom
of the pit from heaving, and to keep the excavation stable. This is an important consideration for
excavations in cohesionless material below the groundwater table and for excavations left open greater
than a day. Liquids removed as a result of dewatering operations must be handled as potentially
contaminated materials. Procedures for the collection and disposal of such materials should be
discussed in the site-specific project plans.

Where possible excavations and test pits shall be opened and closed within the same working day.
Where this is not possible, the following engineering controls shall be put in place to control access:

e Trench covers/street plates

e Fences encompassing the entire excavation intended to control access

e Warning signs warning personnel of the hazards

e Amber flashing lights to demarcate boundaries of the excavation at night

Excavations left open will have emergency means to exit should someone accidentally enter.

6.8.3 Sampling in Test Pits and Trenches
6.8.3.1 General

Log test pits and trenches as they are excavated in accordance with the Test Pit Log presented in
Attachment C. These records include plan and profile sketches of the test pit/trench showing materials
encountered, their depth and distribution in the pit/trench, and sample locations. These records also
include safety and sample screening information.

Entry of test pits by personnel is extremely dangerous, shall be avoided unless absolutely necessary, and
can occur only after all applicable health and safety and OSHA requirements have been met as stated
above. These provisions will be reiterated as appropriate in the project-specific HASP.

The final depth and type of samples obtained from each test pit will be determined at the time the test pit
is excavated. Sufficient samples are usually obtained and analyzed to quantify contaminant distribution
as a function of depth for each test pit. Additional samples of each waste phase and any fluids
encountered in each test pit may also be collected.

In some cases, samples of soil may be extracted from the test pit for reasons other than waste sampling
and chemical analysis, for instance, to obtain geotechnical information. Such information includes soil
types, stratigraphy, strength, etc., and could therefore entail the collection of disturbed (grab or bulk) or
relatively undisturbed (hand-carved or pushed/driven) samples that can be tested for geotechnical
properties. The purposes of such explorations are very similar to those of shallow exploratory or test
borings, but often test pits offer a faster, more cost-effective method of sampling than installing borings.

6.8.3.2 Sampling Equipment

The following equipment is needed for obtaining samples for chemical or geotechnical analysis from test
pits and trenches:
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e Backhoe or other excavating machinery.
e Shovels, picks, hand augers, and stainless steel trowels/disposable trowels.

e Sample container - bucket with locking lid for large samples; appropriate bottle ware for chemical or
geotechnical analysis samples.

e Polyethylene bags for enclosing sample containers; buckets.

e Remote sampler consisting of 10-foot sections of steel conduit (1-inch-diameter), hose clamps, and
right angle adapter for conduit (see Attachment D).

6.8.3.3 Sampling Methods

The methods discussed in this section refer to test pit sampling from grade level. If test pit entry is
required, see Section 6.8.3.4.

e Excavate the trench or pit in several 0.5- to 1.0-foot depth increments. Where soil types support the
use of a sand bar cutting plate, use of this device is recommended to avoid potentially snagging
utilities with the excavator teeth. It is recommended that soil probes or similar devices be employed
where buried items or utilities may be encountered. This permits the trench floor to be probed prior to
the next cut.

e After each increment:

- the operator shall wait while the sampler inspects the test pit from grade level

- the sampler shall probe the next interval where this is considered necessary. Practical depth
increments for lithological evaluations may range from 2 to 4 feet i or where lithological changes
are noted.

o The backhoe operator, who will have the best view of the test pit, shall immediately cease digging if:

- Any fluid phase, including groundwater seepage, is encountered in the test pit
- Any drums, other potential waste containers, obstructions, or utility lines are encountered
- Distinct changes of material being excavated are encountered

This action is necessary to permit proper sampling of the test pit and to prevent a breach of safety

protocol. Depending on the conditions encountered, it may be required to excavate more slowly and

carefully with the backhoe.

For obtaining test pit samples from grade level, the following procedure shall be followed:

e Use the backhoe to remove loose material from the excavation walls and floor to the greatest extent
possible.

e Secure the walls of the pit, if necessary. (There is seldom any need to enter a pit or trench that would
justify the expense of shoring the walls. All observations and samples should be taken from the
ground surface.)
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e Samples of the test pit material are to be obtained either directly from the backhoe bucket or from the
material after it has been deposited on the ground, as follows:

a. The sampler or FOL shall direct the backhoe operator to remove material from the selected depth
or location within the test pit/trench.

b. The backhoe operator shall bring the bucket over to a designated location on the sidewall a
sufficient distance from the pit (at least 5 feet) to allow the sampler to work around the bucket.

c. After the bucket has been set on the ground, the backhoe operator shall either disengage the
controls or shut the machine down.

d. When signaled by the operator that it is safe to do, the sampler will approach the bucket.

e. The soil shall be monitored with a photoionization or flame ionization detector (PID or FID) as
directed in the project -specific planning documents.

f. The sampler shall collect the sample from the center of the bucket or pile in accordance with
surface soil sampling procedures of Section 6.3 or 6.4, as applicable. Collecting samples from
the center of a pile or bucket eliminates cross-contamination from the bucket or other depth
intervals.

o |f a composite sample is desired, several depths or locations within the pit/trench will be selected, and
the bucket will be filled from each area. It is preferable to send individual sample bottles filled from
each bucket to the laboratory for compositing under the more controlled laboratory conditions.
However, if compositing in the field is required, each sample container shall be filled from materials
that have been transferred into a mixing bucket and homogenized. Note that
homogenization/compositing is not applicable for samples to be subjected to volatile organic analysis.

CAUTION |
Care must be exercised when using the remote sampler described in the next step

because of potential instability of trench walls. In situations where someone must move
closer than 2 feet to the excavation edge, a board or platform should be used to displace

the sampler’s weight to minimize the chance of collapse of the excavation edge. Fall

protection should also be employed when working near the edges or trenches greater
than 6 feet deep. An immediate means to extract people who have fallen into the trench
will be immediately available. These means may include ladders or rope anchor points.

e Using the remote sampler shown in Attachment D, samples can be taken at the desired depth from
the sidewall or bottom of the pit as follows:

a. Scrape the face of the pit/trench using a long-handled shovel or hoe to remove the smeared zone
that has contacted the backhoe bucket.

b. Collect the sample directly into the sample jar, by scraping with the jar edge, eliminating the need
for sample handling equipment and minimizing the likelihood of cross-contamination.

c. Cap the sample jar, remove it from the remote sampler assembly, and package the sample for
shipment in accordance with SOP SA-6.3.

e Complete documentation as described in SOP SA-6.3 and Attachment C of this SOP.
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6.8.3.4 In-Pit Sampling

Under rare conditions, personnel may be required to enter the test pit/trench. This is necessary only
when soil conditions preclude obtaining suitable samples from the backhoe bucket (e.g., excessive
mixing of soil or wastes within the test pit/trench) or when samples from relatively small discrete zones
within the test pit are required. This approach may also be necessary to sample any seepage occurring
at discrete levels or zones in the test pit that are not accessible with remote samplers.

In general, personnel shall sample and log pits and trenches from the ground surface, except as provided
for by the following criteria:

e There are no practical alternative means of obtaining such data.

e The SSO and Competent Person determine that such action can be accomplished without breaching
site safety protocol. This determination will be based on actual monitoring of the pit/trench after it is
dug (including, at a minimum, measurements of oxygen concentration, flammable gases, and toxic
compounds, in that order). Action levels will be provided in project-specific planning documents.

e A company-designated Competent Person determines that the pit/trench is stable trough soll
classification evaluation/inspections or is made stable (by cutting/grading the sidewalls or using
shoring) prior to entrance of any personnel. OSHA requirements shall be strictly observed.

If these conditions are satisfied, only one person may enter the pit/trench. On potentially hazardous
waste sites, this individual shall be dressed in selected PPE as required by the conditions in the pit.
He/she shall be affixed to a harness and lifeline and continuously monitored while in the pit.

A second and possible third individual shall be fully dressed in protective clothing including a self-
contained breathing device and on standby during all pit entry operations to support self rescue or
assisted self rescue. The individual entering the pit shall remain therein for as brief a period as practical,
commensurate with performance of his/her work. After removing the smeared zone, samples shall be
obtained with a decontaminated trowel or spoon.

6.8.3.5 Geotechnical Sampling

In addition to the equipment described in Section 6.8.3.2, the following equipment is needed for
geotechnical sampling:

e Soil sampling equipment, similar to that used in shallow drilled boring (i.e., thin-walled tube
samplers), that can be pushed or driven into the floor of the test pit.

e Suitable driving (e,g., sledge hammer) or pushing (e.g., backhoe bucket) equipment used to advance
the sampler into the soil.

e Knives, spatulas, and other suitable devices for trimming hand-carved samples.

e Suitable containers (bags, jars, tubes, boxes, etc.), labels, wax, etc. for holding and safely
transporting collected soil samples.

e Geotechnical equipment (pocket penetrometer, torvane, etc.) for field testing collected soil samples
for classification and strength properties.

019611/P

Tetra Tech NUS, Inc.



Subject Number Page
SA-1.3 25 of 31
SOIL SAMPLING Revision Effective Date
9 04/07/2008

Disturbed grab or bulk geotechnical soil samples may be collected for most soil in the same manner as
comparable soil samples for chemical analysis. These collected samples may be stored in jars or plastic-
lined sacks (larger samples), which will preserve their moisture content. Smaller samples of this type are
usually tested for their index properties to aid in soil identification and classification: larger bulk samples
are usually required to perform compaction tests.

Relatively undisturbed samples are usually extracted in cohesive soil using thin-walled tube samplers,
and such samples are then tested in a geotechnical laboratory for their strength, permeability, and/or
compressibility. The techniques for extracting and preserving such samples are similar to those used in
performing Shelby tube sampling in borings, except that the sampler is advanced by hand or backhoe,
rather than by a drill rig. Also, the sampler may be extracted from the test pit by excavation around the
tube when it is difficult to pull it out of the ground. If this excavation requires entry of the test pit, the
requirements described in Section 6.8.3.4 shall be followed. The thin-walled tube sampler shall be
pushed or driven vertically into the floor or steps excavated in the test pit at the desired sampling
elevations. Extracting tube samples horizontally from the walls of the test pit is not appropriate because
the sample will not have the correct orientation.

A sledge hammer or backhoe may be used to drive or push the tube into the ground. Place a piece of
wood over the top of the sampler or sampling tube to prevent damage during driving/pushing of the
sample. Pushing the sampler with a constant thrust is always preferable to driving it with repeated blows,
thus minimizing disturbance to the sample. When using a sledge hammer, it is recommended that the
sampler be stabilized using a rope/strap wrench or pipe wrench to remove the person’s hands holding the
sampler from the strike zone. If the sample cannot be extracted by rotating it at least two revolutions (to
shear off the sample at the bottom), hook the sampler to the excavator or backhoe and extract. This
means an alternative head will be used as a connection point or that multiple choke hitches will be
applied to extract the sampler. If this fails and the excavator can dig deeper without potentially impacting
subsurface utilities, excavate the sampler. If this fails or if the excavator cannot be used due to
subsurface utilities, hand-excavate to remove the soil from around the sides of the sampler. If hand-
excavation requires entry into the test pit, the requirements in Section 6.8.3.4 must be followed. Prepare
the sample as described in Steps 9 through 13 in Section 6.2.3, and label, pack and transport the sample
in the required manner, as described in SOPs SA-6.3 and SA-6.1.

6.8.4 Backfilling of Trenches and Test Pits

All test pits and excavations must be either backfilled, covered, or otherwise protected at the end of each
day. No excavations shall remain open during non-working hours unless adequately covered or
otherwise protected.

Before backfilling, the onsite crew may photograph, if required by the project-specific work plan, all
significant features exposed by the test pit and trench and shall include in the photograph a scale to show
dimensions. Photographs of test pits shall be marked to include site number, test pit number, depth,
description of feature, and date of photograph. In addition, a geologic description of each photograph
shall be entered in the site logbook. All photographs shall be indexed and maintained as part of the
project file for future reference.

After inspection, backfill material shall be returned to the pit under the direction of the FOL. Backfill
should be returned to the trench or test pit in 6-inch to 1-foot lifts and compacted with the bucket. Remote
controlled tampers or rollers may be lowered into the trench and operated from top side. This procedure
will continue to the grade surface. It is recommended that the trench be tracked or rolled in. During
excavation, clean soil from the top 2 feet may have been separated to be used to cover the last
segments. Where these materials are not clean, it is recommended that clean fill be used for the top
cover.
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If a low-permeability layer is penetrated (resulting in groundwater flow from an upper contaminated flow
zone into a lower uncontaminated flow zone), backfill material must represent original conditions or be
impermeable. Backfill could consist of a soil-bentonite mix prepared in a proportion specified by the FOL
(representing a permeability equal to or less than original conditions). Backfill can be covered by "clean”
soil and graded to the original land contour. Revegetation of the disturbed area may also be required.

6.9 Records

The appropriate sample log sheet (see Attachment A of this SOP) must be completed by the site
geologist/sampler for all samples collected. All soil sampling locations should be documented by tying in
the location of two or more nearby permanent landmarks (building, telephone pole, fence, etc.) or
obtaining GPS coordinates; and shall be noted on the appropriate sample log sheet, site map, or field
notebook. Surveying may also be necessary, depending on the project requirements.

Test pit logs (see Attachment C of this SOP) shall contain a sketch of pit conditions. If the project-specific
work plan requires photographs, at least one photograph with a scale for comparison shall be taken of
each pit. Included in the photograph shall be a card showing the test pit number. Boreholes, test pits,
and trenches shall be logged by the field geologist in accordance with SOP GH-1.5.

Other data to be recorded in the field logbook include the following:

o Name and location of job

e Date of boring and excavation

e Approximate surface elevation

e Total depth of boring and excavation

e Dimensions of pit

e Method of sample acquisition

e Type and size of samples

e Soil and rock descriptions

¢ Photographs if required

e Groundwater levels

e PID/FID/LEL/O, meter readings

e Other pertinent information, such as waste material encountered

In addition, site-specific documentation to be maintained by the SSO and/or Competent Person will be
required including:

e Calibration logs

e Excavation inspection checklists
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e Solil type classification
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[l QA Sample Type:

[1 High Concentration

Color

Description {Sand, Silt, Clay, Moisture, etc.)

Time:

Date: Time

Description (Sand, Silt, Clay, Moisture, etc.)

IMelhod:

Monitor Readings

(Range in ppm}):

SAMPLE COLLECTION INFORMATION:
Analysis

Container Requirements

Duplicate ID No.:
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ATTACHMENT A
SOIL & SEDIMENT SAMPLE LOG SHEET
'H:I Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET
Page__of
Project Site Name: Sample ID No.:
Project No.: Sample Location:
Sampled By:
[I Surface Soil C.0.C. No.:
[1 Subsurface Soil
[] Sediment Type of Sample:
[] Other: [l Low Concentration
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ATTACHMENT C
TEST PIT LOG
TESTPIT LOG Page ___of __
E Tetra Tech NUS, Inc.
PROJECT NAME: TEST PIT No.:
PROJECT NUMBER: DATE:
LOCATION: GEOLOGIST:
MATERIAL DESCRIPTION PID/FID READING
Lithol u
D‘;’:"' éh:n;iy S Remarks
) |(DeptFe) c
S

TEST PIT CROSS SECTION AND / OR PLAN VIEW

REMARKS:

PHOTO LOG:
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1.0 PURPOSE

Decontamination is the process of removing and/or neutralizing site contaminants that have contacted
and/or accumulated on equipment. The purpose of this Standard Operating Procedure (SOP) is to
protect site personnel, the general public, and the environment while preserving or maintaining sample
integrity. It is further intended through this procedure to describe the steps necessary for proper
decontamination of drilling equipment, earth-moving equipment , chemical sampling equipment and field
operation and analytical equipment.

2.0 SCOPE AND APPLICABILITY

This procedure applies to all equipment used to provide access to/acquire environmental samples that
may have become contaminated through direct contact with contaminated media including air, water, and
soil. This equipment includes drilling and heavy equipment and chemical sampling and field analytical
equipment. Where technologically and economically feasible, single-use sealed disposable equipment
will be employed to minimize the potential for cross-contamination. This SOP also provides general
reference information on the control of contaminated materials.

Decontamination methods and equipment requirements may differ from one project to another. General
equipment items are specified in Section 6.0, but project-specific equipment must be obtained to address
the project-specific decontamination procedures presented in Section 7.0 and applicable subsections.

3.0 GLOSSARY

Alconox/Liguinox - A brand of phosphate-free laboratory-grade detergent.

Decontamination Solution - A solution selected/identified in the Health and Safety Plan or Project-Specific
Quality Assurance Plan. The solution is selected and employed as directed by the project chemist/health
and safety professional.

Deionized Water (DI) - Tap water that has been treated by passing through a standard deionizing resin
column. This water may also pass through additional filtering media to attain various levels of analyte-
free status. The DI water should meet College of American Pathologists (CAP) and National Committee
for Clinical Laboratory Standards (NCCLS) specifications for reagent-grade Type | water.

Potable Water - Tap water from any municipal water treatment system. Use of an untreated potable
water supply is not an acceptable substitute for tap water.

Pressure Washing - Process employing a high-pressure pump and nozzle configuration to create a high-
pressure spray of potable water. High-pressure spray is employed to remove solids from equipment.

Solvent — A liquid in which solid chemicals or other liquids are dissolved. The solvent of choice is
pesticide-grade isopropanol. Use of other solvents (methanol, acetone, or hexane) may be required for
particular projects or for a particular purpose (e.g., removal of concentrated waste) and must be justified
in the project planning documents. For example, it may be necessary to use hexane when analyzing for
trace levels of pesticides, PCBs, or fuels. In addition, because many of these solvents are not miscible in
water, the equipment should be air dried prior to use. Solvents should not be used on PVC equipment or
well construction materials.

Steam Pressure Washing - A cleaning method employing a high-pressure spray of heated potable water
to remove various organic/inorganic chemicals from equipment.
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4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS

Project Manager - Responsible for ensuring that all field activities are conducted in accordance with
approved project plan(s) requirements.

Decontamination Personnel - Individuals assigned the task of decontamination. It is the responsibility of
these individuals to understand the use and application of the decontamination process and solutions as
well as the monitoring of that process to ensure that it is working properly. This is accomplished through
visual evaluation, monitoring instrument scanning of decontaminated items, and/or through the collection
of rinsate blanks to verify contaminant removal.

Field Operations Leader (FOL) - Responsible for the implementation of project-specific planning
documents. This includes on-site verification that all field activities are performed in compliance with
approved SOPs or as otherwise dictated by the approved project plan(s). The FOL is also responsible for
the completion and accuracy of all field documentation.

Site Safety Officer (SSO) - Exercises shared responsibility with the FOL concerning decontamination
effectiveness. All equipment arriving on site (as part of the equipment inspection), leaving the site, and
moving between locations is required to go through a decontamination evaluation. This is accomplished
through visual examination and/or instrument screening to determine the effectiveness of the
decontamination process. Improper or incomplete decontamination is sufficient to restrict equipment from
entering the site, exiting the site, or moving to a new location on the site until the objectives are
successfully completed.

General personnel qualifications for decontamination activities include the following:
e Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training.

e Capability of performing field work under the expected physical and environmental (i.e., weather)
conditions.

e Familiarity with appropriate decontamination procedures.

5.0 HEALTH AND SAFETY

In addition to the health and safety issues and reminders specified in subsections of this SOP, the
following considerations and requirements must be observed as SOPs for field equipment
decontamination activities:

e |If any solvents or hazardous chemicals (e.g., isopropyl alcohol) are to be used in equipment
decontamination activities, the FOL must first obtain the manufacturer's/supplier's Material Safety
Data Sheet (MSDS) and assure that it is reviewed by all users (prior to its use), added to the site
Hazardous Chemical Inventory, and maintained on site as part of the project Hazard Communication
Program.

e Review and observe specific health and safety requirements (e.g., personal protective equipment
[PPE]) specified in the project-specific health and safety plan for this activity.

6.0 EQUIPMENT LIST

¢ Wood for decontamination pad construction, when applicable (see Section 7.1).

019611/P Tetra Tech NUS, Inc.




Subject DECONTAMINATION OF FIELD Number Page
EQUIPMENT SA-7.1 4 of 16
Revision Effective Date
6 01/28/2009

e Tools for constructing decontamination pad frame, when applicable (see Section 7.1).

e Visqueen sheeting or comparable material to cover decontamination pad frame, when applicable
(see Section 7.1).

e Wash/drying racks for auger flights and drill/drive rods, when applicable (see Section 7.2).

o PPE as specified in the project health and safety plan.

e Soap and water for washing and rinsing.

o Deionized water for final rinsing.

e Solvents (e.g., pesticide-grade isopropanol) for rinsing (see applicable portions of Section 7.2).

e Tubs, buckets, etc. for containerizing rinse water (see applicable portions of Section 7.2).

e Sample bottles for collecting rinsate blanks (see Section 7.2).

e Calibrated photoionization detector (PID) or flame ionization detector (FID) to monitor
decontaminated equipment for organic vapors generated through the existence of residual

contamination or the presence of decontamination solvent remaining after the piece was rinsed.

e Aluminum foil or clear clean plastic bag for covering cleaned equipment (see applicable portions of
Section 7.2).

e Paper towels or cloths for wiping.
e Brushes, scrapers, or other hand tools useful for removing solid materials from equipment.

e Clear plastic wrap for covering or wrapping large decontaminated equipment items (see Section
7.2.2).

e Drum-moving equipment for moving filled waste drums (optional) (see Section 7.3).

e Drum labels for waste drums (see Attachment A).

7.0 PROCEDURES

The process of decontamination is accomplished through the removal of contaminants, neutralization of
contaminants, or isolation of contaminants. To accomplish this activity, preparation is required including
site preparation, equipment selection, and evaluation of the decontamination requirements and
processes. Site contaminant types, concentrations, and media types are primary drivers in the selection
of the types of decontamination and where it will be conducted. For purposes of this SOP, discussion is
limited to decontamination procedures for general environmental investigations.

Decontamination processes will be performed at the location(s) specified in project-specific planning
documents. Typical decontamination locations include the following:

e Temporary decontamination pads/facilities
e Sample locations
e Centralized decontamination pad/facilities
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e Combination of some or all of the above

The following discussion includes general considerations for the decontamination process. Specific
construction and implementation procedures will be as specified in the project-specific planning
documents and/or may be as dictated by site-specific conditions as long as the intent of the requirements
in the planning documents is met. This intent is to contain any residual fluids and solids generated
through the decontamination process.

7.1 Decontamination Pad Design/Construction Considerations

7.11 Temporary Decontamination Pads

Temporary decontamination pads may be constructed at satellite locations within the site area in support
of temporary work areas. These structures are generally constructed to support the decontamination of
heavy equipment such as drill rigs and earth-moving equipment but can be employed for smaller articles.
The purpose of the decontamination pad is to contain wash waters and potentially contaminated soil
generated during decontamination procedures. Therefore, construction of these pads should take into
account the following considerations:

e Site location — The decontamination site selected should be far enough from the work site to
maximize decontamination effectiveness while minimizing travel distance. The location of the
decontamination site shall be selected to provide, in the judgment of the FOL or FOL designee,
compliance with as many of the following characteristics as practicable:

- Well removed from pedestrian/vehicle thoroughfares.

- Avoidance of areas where control/custody cannot be maintained.

- Avoidance of areas where potential releases of contaminated media or decontamination fluids
may be compounded through access to storm water transport systems, streams, or other
potentially sensitive areas.

- Avoidance of potentially contaminated areas.

- Avoidance of areas too close to the ongoing operation, where cross-contamination may occur.

The selected decontamination site should include the following, where possible:

- Areas where potable water and electricity are provided.

Safety Reminder
When utilizing electrical power sources, either hard-wired or portable-generated sources,
ensure that:

- All power is routed through a Ground Fault Circuit Interrupter (GFCI).

- All power cords are in good condition (no physical damage), rated for the intended
energy load, and designated for outdoor use.

In situations where accomplishing these elements is not possible, it will be necessary to
implement a site electrical grounding program.
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- Areas where support activities such as removing decontamination waters soil and sediment are

possible without entering an active exclusion zone.

- Areas that offer sufficient size to carry out the specific decontamination sequence.

e Decontamination pad (decon pad) — The decon pad shall be constructed to meet the following

characteristics:

Size — The size of the pad should be sufficient to accept the equipment to be decontaminated as
well as permitting free movement around the equipment by the personnel conducting the
decontamination. The size should permit these movements utilizing pressure/steam washer
wands and hoses and minimizing splash due to work in close quarters.

Slope — An adequate slope will be constructed to permit the collection of water and potentially
contaminated soil within a trough or sump constructed at one end. The collection point for wash
waters should be of adequate distance that the decontamination workers do not have to walk
through the wash waters while completing their tasks. Because the pad will be sloped, place a
light coating of sand over the plastic to minimize potential slips and falls. See the text about
liners below.

Sidewalls — The sidewalls shall be at least 6 inches in height (or as high as possible if 6 inches is
not achievable) to provide adequate containment for wash waters and soil. If splash represents a
potential problem, splash guards should be constructed to control overspray. Sidewalls may be
constructed of wood, inflatables, sand bags, etc. to permit containment. Splash guards are
typically wood frames with Visqueen coverings to control overspray.

Liner — Depending on the types of equipment and decontamination method to be used, the liner
should be of sufficient thickness to provide a puncture-resistant barrier between the
decontamination operation and the unprotected environment. Care should be taken to examine
the surface area prior to placing the liner to remove sharp articles (sticks, stones, debris) that
could puncture the liner. Liners are intended to form an impermeable barrier. The thickness may
vary from a minimum recommended thickness of 10 mil to 30 mil. The desired thickness may be
achieved through layering materials of lighter construction. It should be noted that various
materials (rubber, polyethylene sheeting) become slippery when wet. To minimize this potential
hazard associated with a sloped liner, a light coating of sand shall be applied to provide traction
as necessary.

Wash/drying racks — Auger flights, drill/drive rods, and similar equipment require racks positioned
off of the ground to permit these articles to be washed, drained, and dried while secured from
falling during this process.

For decontamination of direct-push technology (DPT) equipment, the pad may be as simple as a mortar
tub containing buckets of soapy water for washing and an empty bucket to capture rinse waters.
Decontamination may be conducted at the rear of the rig to permit rapid tool exchange.

Maintenance — Maintain the decontamination area by:

Periodically clearing the work area of standing water, soil, and debris, and coiling hoses to aid in
eliminating slip, trip, and fall hazards. In addition, these articles will reduce potential backsplash
and cross-contamination.
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- Regularly changing the decontamination fluids to ensure proper cleaning and prevent cross-
contamination.

- PPE - Periodically evaluate the condition of, and maintain the decontamination equipment,
including regular cleaning of face shields and safety glasses. This is critical to ensuring the
safety of decontamination personnel and the integrity of the decontamination process, and it will
ensure that equipment is functioning properly.

7.1.2 Decontamination Activities at Drill Rigs/DPT Units

During subsurface sampling activities including drilling and DPT activities, decontamination of drive rods,
Macro Core Samplers, split spoons, etc. is typically conducted at an area adjacent to the operation.
Decontamination is generally accomplished using a soap/water wash and rinse utilizing buckets and
brushes. This area requires sufficient preparation to accomplish the decontamination objectives.

Buckets shall be placed within mortar tubs or similar secondary containment tubs to prevent splash and
spills from reaching unprotected environmental media. Drying racks shall be employed as directed for
temporary pads to permit parts to dry and be evaluated prior to use/reuse. Methodology regarding this
activity is provided in Section 7.2.

7.1.3 Decontamination Activities at Remote Sample Locations

When sampling at remote locations, sampling equipment such as trowels and pumps/tubing should be
evacuated of potentially contaminated media to the extent possible. This equipment should be wrapped
in plastic for transport to the temporary/centralized decontamination location for final cleaning and
disposition. Flushing and cleaning of single-use equipment such as disposable trowels, tubing, and
surgeon’s gloves may allow disposal of this equipment after visible soil and water remnants have been
removed.

7.2 Equipment Decontamination Procedures

The following represents procedures to be employed for the decontamination of equipment that may have
contacted and/or accumulated contamination through site investigation activities.

7.2.1 Monitoring Well Sampling Equipment

7.2.11 Groundwater sampling equipment — This includes pumps inserted into monitoring wells such
as bladder pumps, Whale pumps, and Redi-Flo pumps and reusable bailers, etc.

1. Evacuate to the extent possible, any purge water within the pump/bailer.

2. Scrub using soap and water and/or steam clean the outside of the pump/bailer and, if applicable, the
pump tubing.

3. Insert the pump and tubing/bailer into a clean container of soapy water. Pump/run a sufficient
amount of soapy water through the pump/bailer to flush out any residual well water. After the pump is
flushed, circulate soapy water through the pump to ensure that the internal components are
thoroughly flushed.

4. Remove the pump and tubing/bailer from the container

5. Rinse external pump components using tap water.

019611/P
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6. Insert the pump and tubing/bailer into a clean container of tap water. Pump/run a sufficient amount of
tap water through the pump/bailer to evacuate all of the soapy water (until clear).

CAUTION
Do not rinse PE, PVC, and associated tubing with solvents —

Use the procedures defined in the project-specific planning documents. If they are not
defined, contact the FOL for guidance. The solvent rinse described in Step 7 may be
omitted if groundwater does not contain oil, grease, PAHs, PCBs, or other hard to
remove organic materials.

7. If groundwater contains or is suspected to contain oil, grease, PAHs, PCBs, or other hard to remove
organic materials, rinse the equipment to be cleaned with pesticide-grade isopropanol.

8. Pass deionized water through the hose to flush out the tap water and solvent residue as applicable.
9. Drain residual deionized water to the extent possible.
10. Allow components of the equipment to air dry.

11. For bladder pumps, disassemble the pump and wash the internal components with soap and water,
then rinse with tap water, isopropanol, and deionized water and allow to dry. After the parts are dry,
conduct a visual inspection and a monitoring instrument scan to ensure that potential contaminants
and all decontamination solvent have been removed. Collect a rinsate blank in accordance with the
project-specific planning documents to ensure that the decontamination process is functioning as
intended. The typical frequency of collection for rinsate blanks is 1 per 20 field samples. In addition,
wipe samples or field tests such as UV light may be used.

12. Wrap pump/bailer in aluminum foil or a clear clean plastic bag for storage.

SAFETY REMINDER
Remember when handling powered equipment to disconnect the power source and

render the equipment to a zero energy state (both potential and kinetic) before opening
valves, disconnecting lines, etc.

7.2.1.2 Electronic Water Level Indicators/Sounders/Tapes

During water level measurements, rinsing the extracted tape and probe with deionized water and wiping
the surface of the extracted tape between locations is acceptable.  However, periodic full
decontamination should be conducted as follows:

1. Wash with soap and water
2. Rinse with tap water
3. Rinse with deionized water

NOTE
In situations where oil, grease, free product, other hard to remove materials are
encountered, probes and exposed tapes should be washed in hot soapy water. If probes

or tapes cannot be satisfactorily decontaminated (they are still stained, discolored, etc.),
they should be removed from service.

019611/P Tetra Tech NUS, Inc.
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7.21.3 Miscellaneous Equipment

Miscellaneous equipment including analytical equipment (water quality testing equipment) shall be
cleaned per manufacturers’ instructions. This generally includes wiping the sensor housing and rinsing
with tap and deionized water.

Coolers/shipping containers employed to ship samples are received from the laboratory in a variety of
conditions including marginal to extremely poor. Coolers shall be evaluated prior to use for the following:

e Structural integrity — Coolers missing handles or having breaks in the outer housing should be
removed and not used. Notify the laboratory that the risk of shipping samples in the cooler(s)
provided is too great and request a replacement unit.

o Cleanliness — As per protocol, only volatile organic samples are accompanied by a trip blank. If a
cooler’s cleanliness is in question (visibly dirty/stained) or if there are noticeable odors, the cooler
should be decontaminated prior to use as follows:

1. Wash with soap and water
2. Rinse with tap water
3. Dry

If these measures fail to clean the cooler to an acceptable level, remove the unit from use as a shipping
container and ask the cooler provider (e.g., the analytical laboratory) to provide a replacement unit.

7.2.2 Downhole Drilling Equipment

This includes any portion of the drill rig that is over the borehole, including auger flights, drill stems, rods,
and associated tooling that would extend over the borehole. The following procedure is to be employed
prior to initiating the drilling/sampling activity, then between locations:

CAUTION
Exercise care when using scrapers to remove soil and debris from downhole drilling

equipment. Inadvertent slips of scrapers have resulted in cuts, scrapes, and injured
knuckles, so use scrapers carefully when removing soil from these items.

1. Remove loose soil using shovels, scrapers, etc.

2. Through a combination of scrubbing using soap and water and/or steam cleaning or pressure
washing, remove visible dirt/soil from the equipment being decontaminated.

CAUTION
In Step 3, do not rinse PE, PVC, and associated tubing with solvents. The appropriate
procedures should be defined within the project-specific planning documents. If they are
not defined, contact the FOL for guidance. The solvent rinse described in Step 4 may be
omitted if groundwater does not contain oil, grease, PAHs, PCBs, or other hard to
remove organic materials.

3. Rinse the equipment with tap water, where applicable (steam cleaning and pressure washing
incorporate rinsing as part of the process).
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4. If the equipment has directly or indirectly contacted contaminated sample media and is known or
suspected of being contaminated with oil, grease, PAHs, PCBs, or other hard to remove organic
materials, rinse equipment with pesticide-grade isopropanol

5. To the extent possible, allow components to air dry.

6. If the decontaminated equipment is to be used immediately after decontamination, screen it with a
calibrated photoionization detector (PID)/flame ionization detector (FID) to ensure that all
contaminants and possible decontamination solvents (if they were used) have been adequately
removed.

7. Wrap or cover equipment in clear plastic until it is time to be used.

SAFETY REMINDER
Even when equipment is disconnected from power sources, dangers such as the
following may persist:

Falls - An auger flight standing on its end may fall and injure someone. Secure all loose
articles to prevent heavy articles from falling onto people or equipment.

Burns - Steam cleaner water is heated to more than 212 °F and exhibits thermal energy
that can cause burns. Prevent contact of skin with hot water or surfaces.

High water pressure - Pressure washer discharge can have 2,000 to 4,000 psi of water

pressure. Water under this amount of pressure can rupture skin and other human
tissues. Water at 4,000 psi exiting a 0° tip can be dangerous because of its relatively
high cutting power. The exit velocity and cutting power of the water are reduced when
exiting a 40° fan tip, but damage to soft tissues is still possible.

In general, follow the rules below to avoid injury, equipment damage, or incomplete decontamination:

1. Read the operating manual and follow the manufacturers’ recommended safety practices before
operating pressure washers and steam cleaners.

2. Never point the pressure washer or steam cleaner at another person or use to clean your boots or
other parts of your body. Water lacerations and burns may appear to be minor at first but can be life
threatening. Do not attempt to hold small parts in your hand while washing them with high-
temperature or high-pressure water.

3. Always wear PPE as specified in the HASP such as:

- Hard hat, safety glasses, splash shield, impermeable apron or splash suit, and hearing
protection. Remember that excessive noise is a hazard when operating gas-powered engines
and electrically driven pressure washers. PPE will be identified in your project specific planning
documents.

4. |Inspect each device before use. An inspection checklist will be provided in the project-specific
planning documents. If it is a rented device, safety measures are typically provided by the vendor. In
all cases, if you are not familiar with the operation of a pressure washer/steam cleaner, do not
operate it until you obtain and thoroughly review operating instructions and recommended safety
practices.

5. Do not modify equipment unless the manufacturer has approved the modifications.
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7.2.3 Soil/Sediment Sampling Equipment

This section applies to soil sampling equipment including but not limited to hand augers, stainless steel
trowels/spoons, bowls, dredges, scoops, split spoons, Macro Core samplers, etc.

1. Remove all loose soil from the equipment through manual means.

2. Through a combination of scrubbing using soap and water and/or steam cleaning or pressure
washing, remove visible dirt/soil from the equipment.

3. Rinse the equipment with tap water.

CAUTION
Do not rinse PE, PVC, and associated tubing with solvents. The appropriate procedures
should be defined within the project-specific planning documents. If they are not defined,
contact the FOL for guidance. The solvent rinse described in Step 4 may be omitted if
groundwater does not contain oil, grease, PAHs, PCBs, or other hard to remove organic
materials.

4. If the equipment is contaminated or suspected to be contaminated with oil, grease, PAHs, PCBs, or
other hard to remove organic materials, rinse the equipment with pesticide-grade isopropanol.

5. Rinse the equipment with deionized water.

6. To the extent possible, allow components to air dry.

7. If the equipment is to be used immediately after decontamination, screen it with a calibrated PID/FID
to ensure that all solvents (if they were used) and trace contaminants have been adequately
removed.

8. After the equipment has dried, wrap it in aluminum foil for storage until use.

Dredges employed in sediment sampling are typically decontaminated as follows:

o Remove the sediment sample from the sampling device

o |f sufficient associated surface water is available at the sampling site, place the dredge in the water
and flush to remove visible sediment.

e Extract the dredge and wash it in soap and water per the project-specific planning documents.

CAUTION
When handling dredges, the primary safety concern is trapping fingers or extremities in
the larger dredge samplers within the jaws or pinch points of the mechanical jaws. Keep
hands, fingers, and extremities away from these pinch and compression points. Either
handle the device by the rope or preferably lock the jaws in place to control the potential
for closing during maintenance and/or cleaning.
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7.3 Contact Waste/Materials

During the course of field investigations, disposable/single-use equipment becomes contaminated.
These items include tubing, trowels, PPE (gloves, overboots, splash suits, etc.), and broken sample
containers.

With the exception of the broken glass, single-use articles should be cleaned (washed and rinsed) of
visible materials and disposed as normal refuse. The exception to this rule is that extremely soiled
materials that cannot be cleaned shall be containerized for disposal in accordance with applicable
federal, state, and local regulations.

731 Investigation-Derived Wastes - Decontamination Wash Waters and Sediments

NOTE

Requirements for waste storage may differ from one facility to the next. Facility-specific I
directions for waste storage areas will be provided in project-specific documents, or

separate direction will be provided by the Project Manager.

Assume that all investigation-derived waste (IDW) generated from decontamination activities contains
the hazardous chemicals associated with the site unless there are analytical or other data to the
contrary. Waste solution volumes could vary from a few gallons to several hundred gallons in cases
where large equipment required cleaning.

Where possible, use filtering systems to extend the use of water within a closed system wash unit to
recycle water and to reduce possible waste amounts.

NOTE
Containerized waste rinse solutions are best stored in 55-gallon drums (or equivalent

containers) that can be sealed until ultimate disposal at an approved facility.

Label waste storage containers appropriately labeled (see Attachment A).

Ensure that the IDW storage area is configured to meet the following specifications to permit access
to the containers and to conduct spill/leak monitoring, sampling, and extraction when the disposal
route is determined:

- Enclose areas accessible by the general public using construction fencing and signs.

- Stored materials in 55-gallon drums on pallets with four (or fewer) drums per pallet.

- Maintain the retaining bolt and label on the outside of storage containers where readily visible.

- Provide at least 4 feet of room between each row of pallets to allow access to containers for
sampling, drum removal, and spill response.

- As directed in project-specific planning documents, maintain an IDW Inventory List and provide
the list to the site Point of Contact at the termination of each shift.

- Maintain spill response equipment at the IDW storage area in case it is required for immediate
access.
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Where possible, use equipment for moving containers.
manipulate containers.

Where not possible, obtain help to
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CAUTION

Each container of water can weigh up to 490 pounds. Each 55-gallon drum of wet soil
can weigh more than 750 pounds. Fill drums and temporary containers to 80 percent
capacity to minimize spill and handling difficulties. Use drum carts to move filled drums.

See safe lifting techniques provided in Section 4.4 of the Tetra Tech NUS, Inc. Health
and Safety Guidance Manual.

When placing drums, keep your fingers out of pinch and smash points such as between
the drums. In some cases such as well development and/or purge water, you can place
the drums to be filled on the pallet and transport materials in smaller easier to handle
containers.

7.4 Decontamination Evaluation

Upon decontamination of equipment, determine the effectiveness of the decontamination process in the
following manner:

e Visual evaluation — A visual evaluation will be conducted to ensure the removal of particulate matter.
This shall be done to ensure that the washing/rinsing process is working as intended.

¢ Instrument Screening — A properly calibrated PID/FID should be used to evaluate the presence of site
contaminants and solvents used in the cleaning process. The air intake of the instrument shall be
passed over the article to be evaluated. Avoid placing the instrument probe into residual waters. A
PID/FID reading greater than the daily established background level requires a repeat of the
decontamination process, followed by rescreening with the PID/FID. This sequence must be
repeated until no instrument readings greater than the daily established background level are
observed. It should be noted that the instrument scan is only viable if the contaminants are
detectable within the instrument’s capabilities.

NOTE
When required by project-specific planning documents, collection of rinsate blanks (see

next step) shall be completed without exception unless approval to not collect these
samples is obtained from the Project Manager.

e Collection of Rinsate Blanks — It is recommended that rinsate samples be collected to:

- Evaluate the decontamination procedure representing different equipment applications (pumps
versus drilling equipment) and different decontamination applications.

- Single-use disposable equipment — The number of samples should represent different types of
equipment as well as different lot numbers of single-use articles.

- The collection and the frequency of collection of rinsate samples are as follows unless specified
differently in the project-specific planning documents:

e Per decontamination method
e Per disposable article/batch number of disposable articles
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NOTE

change.

It is recommended that an initial rinsate sample be collected early in the project to
ensure that the decontamination process is functioning properly and to avoid using a
contaminated batch of single-use articles. It is recommended that a follow-up sample be
collected later during the execution of the project to ensure that those conditions do not

Rinsate samples collection may be driven by types of and/or levels of contaminant.
Difficult to remove contaminants, oils/greases, some PAHS/PCBs, etc. may also support
the collection of additional rinsates due to the obvious challenges to the decontamination

process. This is a field consideration to be determined by the FOL.
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Standard Operating Procedure

Site Survey

11

1.2

21

3.1

Applicability

This Standard Operating Procedure (SOP) describes the procedure to
complete a site survey.

This SOP does not address health and safety, decontamination, sample
collection, or laboratory analysis. Refer to other SOPs, the project work
plans including the quality assurance project plan, sampling plan, and
health and safety plan, as appropriate.

Equipment/Supplies

Global Positioning System

Site Survey

Site survey data will be obtained using a Global Positioning System (GPS)
unit with an accuracy of 0.3 meter. The backpack and hand held unit will
be placed on the surveyor and the height of the antennae bottom from the
ground surface will be measured. This value (meters) will be logged into
the data menu for elevation correction measurements. Each measured
location will be acquired by standing directly above the sample point or
perimeter of the excavation. The GPS unit will connect to geostationary
satellites for latitude, longitude, and elevation data collection. Precision
dilution of precision error deviation will be required to be a value of less
than five before collecting data. Upon satisfying this parameter, the GPS
unit will collect 100 units of data for each point to obtain consistently
accurate results. If the GPS unit cannot establish sufficient satellite
communication due to local interference, e.g. trees or buildings, the GPS
operator will step out away from the sample location in a cardinal
compass direction until satellite communication is acquired and the new
step-out location will logged. The surveyor will record the sample location
name and step-out direction and distance in the field notebook. The
location data will be stored in the memory of the GPS unit and later
downloaded.
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General
This Manual is solely the property of Innov-X Systems, Inc. and, along with the Delta™ XRF ana-
lyzer to which it applies, is provided for the exclusive use of Innov-X clients under contractual
agreement for Innov-X test and analysis equipment and services.
In no event does Innov-X Systems, Inc. assume the liability for any technical or editorial errors of
commission or omission; nor is Innov-X liable for direct, indirect, incidental, or consequential
damages arising out of the inability to use this Manual.

Government Restricted Rights Legend
Use, Duplication, or Disclosure by the US Government is subject to restrictions as set forth in
subparagraphs (c) (1) and (c) (2) of the Commercial Computer Software - Restricted Rights
Clause at FAR 52.227-19.

Copyright
This Manual is protected by copyright, all rights reserved. No part of this book shall be repro-
duced, stored in a retrieval system, or transmitted by any means, electronic, mechanical, photo-
copying, recording, or otherwise without written permission from the Innov-X Systems, Inc.

Trademarks
Innov-X, the Innov-X logo, Delta, Delta Docking Station, and Delta TestStand/Workstation are
trademarks of Innov-X Systems, Inc.
Microsoft, Windows, Windows XP, and Windows CE are registered trademarks of Microsoft Cor-

poration in the United States and/or other countries.

All other products, companies, or service trademarks mentioned herein are the property of their
respective owners.

Changes
Material in this Manual is for information only and is subject to change without notice. While
reasonable efforts have been made in the preparation of this document to assure its accuracy,
Innov-X assumes no liability from errors or omissions in this document, or from the use of the
information contained herein.
Innov-X Systems, Inc. reserves the right to make changes in the product design without reserva-
tion and without notification to its users.

Revision History
Release Date for this document and its individual sections is June, 2010. This enters the
Innov-X document control system as Revision A
The material is available as Adobe PDF-type files. Distribution of the files or hard-copy represen-
tations is at the discretion of Innov-X Systems, Inc.

See “A7. Legal Information” for information concerning Innov-X Systems, Inc.’s warran-
ties, licenses, and liabilities.

Copyright® 2005-2010.
By Innov-X Systems, Inc.
All Rights Reserved
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